
~,,~:~,,I~’ _‘, 

. 
.,~~ ,,, 

., ,ji 

,‘;;,.:y:” 

,~,~ ;/, ,,~,l,h,: 

~‘,, ;),” 

CQ-91Rl06 



Coal Characterization of West Kentucky No. 11 
Seam Coal 

Prepored for: 

U.S. Department of Energy 
Pittsburgh, Pennsylvania 
DE-FC22-90PC89663 

Electric Power Research Institute 
Polo Alto, California 
RP1400-25 

February 26, 1992 

Prepared by: 

Douglas E. McCollough 

CQ Inc. 
One Quality Center 
Post Office Box 280 
Homer City, Pennsylvania 15748 
(412) 479-3503 Rpvt No. 91RlO6 



Section_ 

ACKNOWLEDGMENTS 

Table of Contents 

EXECUTIVE SUMMARY 
Project Tasks 
ReSUltS 

2 
2 
3 

INTRODUCTION 5 
Watson Generating Station Test Program 5 
CQ Inc. Investigations 6 

GENERAL TESTING METHODOLOGY AND RESULTS 8 
Raw-Coal Characterization 8 
Impurities Liberation Potential 13 
Laboratory Froth Flotation Testing 18 
Coal-Cleaning Evaluation 21 

CONCLUSIONS 36 

CQlnr . R+wtNa 9lRlo6 ’ lWnwy26,1992 



ACKNOWLEDGMENTS The following made important contributions to the data and 
results presented in this report: 

. Island Creek Coal Company, which donated 250 tons 
of West Kentucky Seam coal from its Ohio No. 11 
mine near Uniontown, Kentucky. 

. Mr. Greg Henshaw of Southern Company Services, 
Inc., which co-funds the Clean Coal Technology project 
for which this characterization was performed. Mr. 
Henshaw made arrangements for mine and preparation 
plant visits to Island Creek Coal Company’s sites. 

1 CQl,w, . RcparNa 9lRlti * kWamy26,1992 



EXECUTIVE SUMMARY 

Coal Quality Expert Pro+l Flow 

B‘XXh-SC& 
Chamcterizations 

I 

Pilof- 
SC& 

Full- 
SC& 

Results and Test 
Data Correl.tion 
and Evaluation 

kcumtel predict the 
impact 0 r coal quality 
on OvernIl plant costs 

and emissions 

Project Tasks 

CQ Inc., a wholly-owned subsidiary of the Electric Power 
Research Institute (EPRI), performed a Coal Cleanability 
Characterization on 250 tons of West Kentucky No. 11 
Seam coal. Island Creek Coal Company supplied this coal 
from its Ohio No. 11 Mine located in Union County, 
Kentucky. The work was performed in late 1990 and early 
1991 as part of a Clean Coal Technology project sponsored 
by the Department of Energy and the Electric Power 
Research Institute. The objective of the project is to 
develop a sophisticated computer model, the Coal Quality 
Expert, that wiU help to reduce power plant emissions and 
power production costs. 

The project is a logical and essential extension of extensive 
R&D performed in the past under sponsorship of the U.S. 
Department of Energy (DOE). The 45month project, 
managed by CQ Inc. and ABB Combustion Engineering 
Systems Division, wiU demonstrate the economic and 
environmental benefits of coal cleaning to enhance the use of 
U.S. coals for electrical power generation. The work falls 
under DOE’s Clean Coal Technology Program in the 
category of ‘Advanced Coal Cleaning.” 

The main objectives of this project are to: 

. Enhance EPRI’s Coal Quality Information System 
database and Coal Quality Impact Model to allow 
confident assessment of the effect of cleaning on 
specific boiler cost and performance. 

. Develop and validate a computer workstation, called 
tbe Coal Quality Expert, which allows accurate and 
detailed predictions of coal quality impacts on total 
power plant capital cost, operating cost, and 
performance based on inputs from inexpensive bench 
tests. 

The project consists of seven tasks: 

Task 1: Project Management 

Task 2: Coal Cleanability Characterization 

Task 3: Pilot-Scale Combustion Testing 
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Cool Cleonobilify Chorocferizotions ore 
comprised of he segmem: 

. Row Coal Chorocterizotion 

. Impurities tiberotion Testing 

. loborofory Froth Floiotion 

. Commercial-scale Flowsheet 
resting 

. Combustion Chorocferisiics 
Comparison 

Results 

Task 4: Utility Boiler Field Testing 

Task 5: CQIM Completion and Development of CQE 
Specifications 

Task 6: CQE Development 

Task 7: CQE Workstation Testing and Validation 

CQ Inc. owns and operates the Coal Quality Development 
C-enter (CQDC), located 50 miles east of Pittsburgh, 
Pennsylvania. One portion of the research and development 
at CQ Inc. involves such characterizations, which determine 
a coal’s response to cleaning as defined by a five-part test 
program. 

The raw-coal characterization showed that the Kentucky No. 
11 Seam coal is a high volatile C bituminous coal with a 
medium slagging index, a medium fouling index, an SO, 
emissions potential of 8.38 lb/MBtu, and an ash loading of 
39.26 Ib/MBtu. No great amount of impurities liberation 
occnrred in the raw coal until it was crushed to 100 mesh. 
The coal cleaning evaluation showed that cleaning can 
improve the quality of West Kentucky No. 11 Seam coal 
but with low yield (45-60 percent) and only moderate 
energy recovery (70-85). Moveover, even though coal 
quality can be improved with cleaning, the SO, emissions 
potential cannot be reduced below the 1.2 Ibs/MBtu 
requirement of the 1990 Clean Air Act because of the high 
organic sulfur (1.7 percent on a dry basis) contained in this 
coal. Not only did cleaning the raw coal not reduce the 
slagging index classification, it actually increased the 
calculated values slightly. The slagging index rose from 1.07 
to 1.4 in Test 1, to 1.27 in Test 2, and 1.29 in the 
commercial plant clean coal. The fouling index rose from 
0.21 to 0.42 in Test 1, to 0.49 in Test 2, and 0.35 in the 
commercial plant clean coal. 

The data from this characterization will be incorporated into 
two of the more than 20 software models and databases that 
wili be integrated to form the Coal Quality Expert: 

. EPBl’s Coal Quality Information System (CQIS), a 
database of coal characteristics and cleaning potential. 
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. EPRI’s Coal Quality Impact Model (CQIM), a 
commercial program that gives the bottom-line cost of 
burning a given coal in a particular boiler. 
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INTRODUCTION 

Bar~a Unloading Dock at Watson 
Station. Barges carry ckon coal from 
Island Creek Coal Company’s Ohio 
No. I I Mine down the Mississippi River 
to Mississippi Power Company’s Watson 
Station. 

Watson Generating Station Test 
Program 

West Kentucky No. I I Seam cool is 
found as the name implies in western 
Kentucky. Other seams with the some 
USEM bed code number con be found in 
Illinois and Indiana. West Kentucky 
No. I I Seam coal accounts for 15 to 25 
pe~ent of the coal mined in the state of 
KentUCkX 

CQ Inc.‘s Coal Quality Development Center (CQDC) is a 
25-tph commercial-scale coal cleaning facility involved in the 
development and demonstration of coal cleaning processes 
and systems. It provides utilities with information that 
allows a realistic evaluation of various coal supply options. 
The CQDC also character&s important coal seams for their 
raw coal quality characteristics and amenability to cleaning. 

For the Coal Quality Expert (CQE) project, which is 
developing a complex, integrated expert system to accurately 
determine the performance and emissions costs of coal-fired 
power generation, CQ Inc. engineers character&d the 
Western Kentucky No. 11 Seam coal from Island Creek 
Coal Company’s Ohio No. 11 Mine in Union County, 
Kentucky. Currently, this coal is cleaned at the Island Creek 
Coal Company’s preparation plant located at the mouth of 
the mine. The preparation plant consists of a heavy-media 
vessel for cleaning coarse material and heavy-media cyclones 
for the intermediate size material. The fine material is sent 
to impounding ponds. Cleaned coal from this plant is 
shipped to Mississippi Power Company’s Watson Generating 
Station in Gulfport, Mississippi. 

For this study Island Creek Coal Company donated 250 
tons of raw West Kentucky No. 11 coal. The 
characterization, which was performed in December 1990 
and January 1991, had two major objectives: 

. To determine the extent to which crushing the raw coal 
liberates ash-forming minerals, including pyritic sulfnr. 

. To determine the extent to which this coal can be 
economically cleaned. 

Mississippi Power Company’s Watson Generating Station is 
one of six host sites involved in the CQE project. Because 
Watson Generating Station has in the past experienced 
slagging and fouling problems when burning West Kentucky 
No. 11 Seam coal, it was chosen as one of the coals for the 
CQE field tests at Watson. Data from the field tests offered 
the potential for learning more about slagging and fouling 
phenomena. 

A second coa for testing at Watson was a blend of Illinois 
No. 2, 3, and 5 seam coals. The Illinois blend coal is very 
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Mississlppf Power Company% Jack 
Watson Steam Plant in Oulfpoll, 
Mlsslsslppl. This is the site of CQE’s 
second field test. During the test of Unit 
No. 4, a 250 MW unit, plant operating 
staff gained valuable information about 
boiler and electrostatic precipitator 
performances. Based on this 
information, unit modifications ore taking 
place. 

CQ Inc. Investigations 

similar in quality to West Kentucky No. 11, but when 
previously burned at the Watson Station, it causes few 
problems with slagging and fouling. This easier-to-burn 
coal was chosen as the base coal for full-scale test burns on 
Unit No. 4. Test burns at Watson Generation Station were 
performed to compare West Kentucky No. 11 Seam coal 
with the base Illinois coal blend to determine the cause of 
slagging and fouling when firing West Kentucky No. 11 
coal. 

The CQ Inc. raw coal characterization and cleaning tests also 
helped to determine what caused the slagging and fouling 
and if deeper cleaning can reduce the potential for slagging 
and fouling. For this project two flowsheet tests were 
performed on the West Kentucky No. 11 coal to investigate 
the effect of levels of cleaning on slagging and fouling. 
Both medium- and deep-cleaned coals produced from the 
flowsheet tests were cleaner than the commercially cleaned 
West Kentucky No. 11 coal that normally fires the Watson 
Generating Station. 

For this test program, CQ Inc. engineers foilowed EPBI’s 
coal cleanability characterization procedures. EPBI 
developed the concept of coal cleanability characterizations 
in 1983 and since then over 35 coals have been tested using 
this set of procedures. To date over 100 raw and clean coal 
data sets have been obtained for EPlU’s Coal Quality 
Information System (CQIS). The CQE project has 
provided the oppcxtunity to expand CQIS with data on 
coals from new geographic areas and/or coals that can cause 
and/or prevent problems at power plants. 

Table 1 summarizes the CQ Inc. investigations conducted 
for this test program. 
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Table 1. Investigations and Determinations. 

Investigations 

RAW-COAL 
CHARACTERlSTlCS 

Determinations 

. Row-Cwl Quality 

. Coal Rank 

. Sire Distribution 

. Washability Analyses 

Nature of Study 

Loborotoiy Analysis 

IMPURITIES LIBERATION 
POTENTIAL 

. Reduced Size Distribution Laboratory Analysis 

. Additional Ash and Sulfur Liberation 

. Theoretical Quality 
Venus Yield Relationship 

LABORATORY FROTH 
FLOTATION TESTlNG 

. Fines F&lability Labomtory Analysis 

. Possible Quality 

. Reasonable Reagent Requirements 

CQDC COAL-CLEANING 
EVALUATlON 

. actual Yield and Quality 25 tph 
Production Commercial-Scale 

. Refuse Quality Cleaning Plant 
and Charaderistics 

COMBUSTION 
CHARACTERISTICS 
COMPARISON 

. Row Versus Clean Quality Laboratory Analysis and 

. Changes in Slogging Potential Theoretical Calculations 

. Changes in Fouling Potential 

. Changes in Grindability 

. Changes in Moislure 
and Heating Value 

. Change in SO, Emission Potential 

7 CQh. . Ilrpmr~o. 91Rla6 . &bma7 26,199~ 



GENERAL TESTING 
METHODOLOGY AND RESULTS 

The five segments of a Coal Cleanability Character&&on 
provide data for a Coal Quality Information System entry. 
EPRI’s Coal Quality Information System (CQIS) is a coal- 
quality database that utilities can use to determine the best 
available coal to burn in their plants, given their plant 
characteristics, location, and emissions limits. CQIS includes 
raw-coal and clean-coal characterizations, liberation data, and 
combustion characteristics for the more than 35 coals tested 
at the CQ Inc.‘s Coal Quality Development Center 
(CQDC). Other public information is also beiig sought for 
incorporation into the database. CQIS has blending, 
search/sort, and graphics capabilities. 

For this test program, there were two flowsheet tests to 
determine the extent that impurities can be removed from 
this coal. 

Raw-Coal Charactarization Characterization of the as-received raw coal provides 
information that can be used to compute slagging and 
fouling indices and other ash parameters of interest in power 
plant operations. It also provides the theoretical yield- 
quality relationships needed to determine improvements 
achieved by cleaning. 

A raw coal sample of approximately seven tons was collected 
at the CQDC primary sampler located before the crusher. 
The sample was split into two subsamples. One split was 
used for raw-coal analysis and the other for liberation 
testing. Table 2 gives the raw coal analysis. 

Table-s 3 and 4 give the raw coal and raw coal ash analyses, 
respectively. As indicated, this raw coal has a medium 
slagging potential and medium fouling potential based on 
calculated indices. Raw coal size and composite washability 
analyses are given in Tables 5 and 6. The raw coal is a high 
volatile C bituminous coal per ASTM Standard D-388. 

The raw coal size analysis shows that the larger siz.e fixtion 
(plus 1 l/2 in.) uxxains substantial quantities of ash (68.93 
percent) and has a very low heating value (3,808 Btu/lb). 
This is most probably due to the presence of mine roof 
material in the coal. The mine from which this coal came 
has a roof formation of shale. The finest fraction analyzed 
also shows high ash content (61.95 percent) and has low 
heating value (4,912 Btu/lb). This is in conjunction with 
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Tobla 2. Raw-Coal Characiarization. (AS-Received Sample) 

Proximate, Sulfur, Btu’ x 
Ultimate x 
Sulfur Forms x 
Ash Fusion (reducing and oxidizing) x 
Ash Composition x 
Grindability Index (HGI) x 
Chlorine x 

Size Analysis 
-i-3-in. 
3-in. x 1 l/2-in. 
1 l/2-in. x 3/4-in. 
3/4-in. x 3/8-in. 
3/8-in. x 28 mesh 
28 mesh x 100 mesh 
100 mesh x 200 mesh 
200 mesh x 0 

Ash, Sulfur, Btu’ on each size fradion 
Float/Sink each size fraction at 1.25, 1.30, 

1.35, 1.40, 1.60, 1.80, 2.0, 2.45 
Ash, Sulfur, Btu’ on each size/gravity fraction 

- 
= Heating Value (h/lb) - dry basis 
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Table 3. Raw Coal Analysis. West Kentucky No. I1 Seam Cod, Union County, Kentucky. 

PROXIMATE ANALYSIS 
Ash (Wt %) 
Volatile Matter (Wt %) 
Fixed Carbon (Wt %) 
Total Moisture (Wt %) 

31.78 35.42 
26.10 29.10 
31.84 35.48 
10.28 _-_ 

Heating Value (Btu/lb) 8,094 9,022 

Sulfur 
Total (Wt %) 
Sulfate (Wt %) 
Organic (Wt %) 
Pyritic (Wt %) 
Pyritic/Total (Wt %) 

3.39 3.78 
0.09 0.10 
1.52 1.70 
1.78 1.99 

0.53 

SO, (Ib/MBtu) 
Ash (Ib/MBtu) 

Hardgrove Grindability Index 

Chlorine (Wt %, Dry) 

Equilibrium Moisture (Wt %) 

8.37 
39.26 

52 

0.08 

8.59 

ULTIMATE ANALYSIS (Dry) 
Carbon (Wt %) 
Hydrogen (Wt %) 
Nitrogen (Wt %) 
S&r (Wt %) 
Oxygen (Wt 96) 
Ash (Wt %) 

49.67 
3.77 
1 .oo 
3.78 
6.36 

35.42 

As-Received Dry 

10 CQlnr . llqwrt No. 91RlO6 . Ikbnul~.?6,1992 



Ii 

Table 4. Raw-Coal Analysis of Ash. West Kentucky No. 11 Seam Coal, Union County, Kentucky. 

ASH FUSIBILITY (Deg. F) 
(Reducing/Oxidizing) 

Initial Deformation 
Softening 
Hemispherical 
Fluid 

2120/2340 
2175/2395 
2320/2435 
2420/2495 

Proportion of 
Total Coal 

ASH COMPOSITION (Dry) 
(Expressed as Oxides) 

SiO, 

W’s 
Wh 
CaO 

MS’ 
Na,O 

% ’ 2 

MnO, 

PPS 
so, 
Error 
Total 

Fe,OJ(CaO + MgO) 1.56 
Silica Percentage 0.75 
Base/Acid Ratio 0.28 
Ash Type Eastern 

Slogging Index 
Classification 

Fouling Index 
Classification 

0.21 
Medium 

Ash 
(wt 

53.54 18.96 21.02 
21.16 7.49 8.30 
10.99 3.89 4.31 

5.95 2.11 2.34 

1.08 0.38 0.42 
0.74 0.26 0.29 
2.60 0.92 1.02 
0.82 0.29 0.32 

0.03 
1.51 
2.32 

-0.74 
100.00 

(wt 
lb/ 

MBtu 

0.01 0.01 
0.53 0.59 
0.82 0.91 

-0.24 -0.27 
35.42 39.26 
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Table 5. Raw-Coal Size Analysis. West Kentucky No. 11 Seam Cool, Union County, Kentucky. 

Size Direct Cumulative 

Parred Retained 

3-in. 

3-in. 1 l/2-in. 

1 l/2-in. 3/4-h. 

3/4-in. 3/8-h 

3/a-in. 28M 

28M 1 OOM 

1 OOM 200M 

ZOOM 

Weight 
&!!a 

0.57 

2.04 

24.78 

22.01 

42.58 

3.63 

0.97 

3.42 

68.93 

39.54 

31.00 

28.58 

39.27 

23.49 

28.52 

61.95 

Sulfur 
(wt 

3.85 

6.22 

5.75 

3.99 

3.17 

3.90 

4.20 

2.14 

Heating 
Value 

p&tbJ 

3,808 

a,1 70 

9,615 

i 0,058 

a,394 

10,687 

9,443 

4,912 

Weight 

l!!!!% 

0.57 

2.61 

27.39 

49.40 

91.98 

95.61 

96.58 

100.00 

Heating 
Sulfur VdU.3 
(W1%) 

68.93 3.85 3,808 

45.93 5.71 7,222 

32.42 5.74 9,387 

30.71 4.96 9,686 

34.67 4.13 9,088 

34.25 4.12 9,i aa 

34.19 4.13 9,151 

35.14 4.06 9,006 

Table 6. Raw-Coal Composite Washability Analysis. West Kentucky No. 1 I Seam Coal, Union County, 
Kentucky. 

Specific Gravitv Direct Cumulative Float 

Weight 
Sink w(Wt%) 

1.250 6.21 

1.250 1.300 22.80 

1.300 1.350 19.57 

1.350 1.400 5.79 

1.400 1.600 7.76 

1.600 i .a00 3.01 

i .a00 2.000 2.50 

2.000 2.450 6.88 

2.450 25.48 

3.71 

5.04 

8.62 

14.15 

21.85 

34.04 

44.64 

70.67 

87.55 

Sulfur 
Iwt%) 

2.46 

2.68 

3.17 

3.44 

4.17 

5.54 

6.47 

4.36 

6.16 

Heating 
Value Weight 
wm 

13,884 6.21 

13,678 29.01 

i 3,i 28 48.58 

12,208 54.37 

10,972 62.13 

8,912 65.14 

7,237 67.64 

3,399 74.52 

al2 100.00 

3.71 

4.76 

6.31 

7.15 

8.98 

10.14 

11.42 

16.89 

34.89 

Sulfur 
!Ym 

2.46 

2.63 

2.85 

2.91 

3.07 

3.18 

3.30 

3.40 

4.10 

Heating 
Value 

m 

13,884 

13,722 

i 3,483 

13,347 

13,050 

i 2,857 

12,651 

11,797 

8,998 
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visual observation that the coal contains large amounts of 
clay. 

The raw-coal characterization, as expected, shows decreasing 
coal quality with increasing specific gravity. The results of 
the detailed washability are shown in Figures 1,2, and 3 for 
yield, ash, and sulfk versus cumulative float specific gravity, 
respectively. The complete set of washability data is given in 
Appendix A. The curves are relatively flat through 
intermediate specific gravities, showing that cleaning 
performance will be relatively unchanged at intermediate 
specific gravities. At low specific gravities, less than 1.4, 
sulfur does lower slightly, but at the expense of yield. 

Ash fusibility and ash composition analyses were also 
conducted on the raw coal and the clean coal produced from 
the two flowsheet tests. These analyses provided the data 
for comparing calculated combustion parameters for the raw 
coal with the cleaned coals. 

Impurities liberation Potential Impurities must first be freed from the combustible coal 
mass before they can be removed by physical coal cleaning 
processes. Crushing the coal to finer topsizes makes it 
possible to increase impurities liberation and consequently 
impurities removal ducing cleaning. 

In this program a sample of West Kentucky No. 11 as- 
received raw coal was analyzed thoroughly for its physical 
and chemical properties. Complete size and washability 
analyses were performed to determine the existing, or as- 
received, state of liberation. A sample split was also 
prepared in the laboratory and crushed to topsizes of 1% in., 
% in., a/8 in., 28 mesh, and 100 mesh. These samples 
underwent size and washability analyses to determine the 
impact of crushing on the impurities liberation and the 
yield-quality relationship. The washability analyses for these 
samples are given in Appendix B. 

As shown in Figures 4 and 5, there is very little 
improvement in the yield or the energy recovery versus ash 
relationship as the coal is crushed to smaller topsizes, with 
only a slight improvement in energy recovery versus ash 
when crushed to minus 100 mesh. This indicates that few 
ash-forming minerals were liberated by crushing. However, 
the yield or energy recovery versus suU7.u relationships in 
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Top x 3/4-h 3/4-h x 3/8-h. 3/8-h. x 28M 
- - - 

28M x 1OOM lOOh x 200M 200M x 0 
- - 

Figure 1. Theoretical Yield Curve. West Kentucky No. 1 I Seam Cd. 
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Figure 2. Theoretical Ash Curve. West Kentucky No. 11 Seam Cool. 
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Figure 3. Theoretical Sulfur Curve. West Kentucky No. 1 I Seam 
COOI. 
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Figure 4. Ash Liberation Potential. West Kentxky No. 11 Seam 
COOI. 
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0 10 20 30 40 

Ash (Wf % Dry) 

Uncrushed - 1 l/2-in. - 314-h. 
- - - 

- 3/8-h. - 28M - 1OOM 
- - - 

Figure 5. Ash Liberation Potential. West Kentucky No. I1 Seam 
Cd 

Figures 6 and 7 show a slight improvement when crushed to 
% in. and smaller, with larger improvements when crushed 
to 100 mesh. For example, at 2.75 percent sulf&, the 
uncrushed coal has an energy recovery of approximately 60 
percent. When crushed to 28 mesh, the coal has an energy 
recovery of 70 percent with 2.75 percent sulfur. When 
crushed to 100 mesh, the energy recovery increases to over 
9.5 percent at 2.75 percent sulfur. The sulf%r level remains 
relatively high, indicating that pyritic &fur is liberated 
through crushing but the organic sti, as expected, is not. 

Any liberation caused by crushing leads to higher possible 
yields at any quality level. However, the benefits of this 
increased yield may not be found in practice since cleaning 
efficiency tends to fall with particle size. Also, finer clean 
coal is likely to have a higher moisture content that will 
negate some of the benefits of increased liberation. The 
handleability of the coal also becomes a concern when 
dealing with fine sizes. 
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Figure 6. Sulfur liberation Potential. West Kentucky No. I I Seam 
Cd 
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Figure 7. Total Sulfur Liberation Potential. WesLKentucky No. I I 
Seam Cool. 
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Laboratory Froth Flotation 
Testing 

Laboratory froth flotation testing was performed in a 
WEMCO 3.5 liter laboratory flotation cell equipped with an 
automatic skimmer. In the test program laboratory froth 
flotation work was limited to raw coal crushed to 100 mesh. 
Laboratory froth flotation work was limited to this size 
fraction because of parallel work also being done on this coal 
using advanced cleaning methods that crush the coal to very 
fine sizes (minus 400 mesh). 

Since this coal has a fairly high ash content (50.56 percent) 
in the minus 325 mesh size fraction, only the 100 mesh x 
325 mesh size fraction was investigated. The investigation 
was conducted at a five weight percent solids concentration. 
The other operating conditions of this test work are given at 
the bottom of Table 7. 

Eleven tests were performed at various frother (MIBC) and 
collector (No. 2 fire1 oil) dosages. Froth concentrates (clean 
coal) were collected over a time interval of 240 seconds. 
Each concentrate was dried, weighed, and anaiyzed for ash 
and form of sulfur. The first three tests show that collector 
is required to float this coal as indicated by poor yield and 
ash reduction. Figures 8 and 9 show that in tests 7,8, and 
9 as frother (MIBC) increased yield increased, but ash and 
s&ix generally decreased, indicating that the optimum 
dosage of frother was at or near the upper limit of the test 
work. Figures 8 and 9 also show that in tests 4, 6, and 9 as 
collector increased yield also increased, but ash and suII%r 
content increased as collector levels increased to 0.25 lb/ton 
and then decreased as dosages increased higher. Decreasing 
ash and suIfur content with collector dosages higher than 
0.25 Ibs/ton indicate that the optimum dosage may have not 
been reached in this test work and indicates further test 
work would be required to further optimize the collector 
dosage. Ash content level of 6.5 percent and suhlrr content 
of 3.08 percent were achieved at an acceptable yield of 85.1 
percent with collector and frother dosages of 0.50 lbs/ton 
each. 

In order to establish the relationships between retention 
time and both yield and product quality, froth 
concentrations were collected at timed intervals of 0 to 60 
seconds, 60 to 120 seconds, and 120 to 240 seconds for ah 
tests. The flotation time-recovery curves for the 100 mesh x 
325 mesh raw coal test with best ash efficiency are shown in 
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Table 7. Laboratory Froth Flotation Results. For fines from crushed to IOOM row cool, 1OOM x 325M sire 
fraction. West Kentucky Seam Cool (Dry Basis). 

No. 2 TOiOl 
Test MIBC Fuel Oil Sulfur Yield 
No. m Colleaor Stream l?!!!c4 (wt 

Feed 15.7 4.00 loo.0 
(all tests) 

1 0.15 0.00 Clean Coal 15.7 4.41 13.2 
Refuse 15.7 3.9 86.0 

2 0.25 0.00 Clean Cool 13.8 3.72 13.9 
Refuse 16.1 4.0 86.1 

3 0.50 0.00 Clean Cool 12.4 3.38 22.7 
Refuse 16.7 4.2 77.4 

4 0.50 0.15 Clean cod 5.5 2.83 64.0 
Refuse 33.9 6.1 36.0 

5 0.25 0.25 Clean cod 8.0 3.15 40.7 
Refuse 21.0 4.6 59.3 

6 0.50 0.25 aeon Coal 8.9 3.20 75.4 
Refuse 36.8 6.5 24.6 

7 0.15 0.50 Clean Coal 10.1 3.41 47.9 
Refuse 21.0 4.5 52.1 

a 0.25 0.50 Clean Coal 7.2 3.02 61.3 
Refuse 29.2 5.5 38.7 

9 0.50 0.50 Clean Coal 6.5 3.08 85.1 
Refuse 68.5 9.3 14.9 

10 0.25 0.25 Clean Cool 7.2 3.06 41.9 
Refuse 21.9 4.7 58.1 

11 0.25 0.25 Clean Cool 7.1 3.09 41.1 
Refuse 21.8 4.6 58.9 

’ Ash Separation Efficiency = Combustibles Recovery - (100 - Ash Removal) 

Reagent Dosage 
flb/t) QUOlitv Periormance 

Notes: 

Comb. 
R.5CCMl-f 
-.-EL- 

100.0 

13.2 

14.2 

23.5 

71.7 

44.4 

81.5 

51.1 

67.4 

94.4 

46.2 

45.3 

Ash 
Removal 
(wt 

0.0 

86.9 

87.8 

82.1 

77.7 

79.3 

57.5 

69.4 

71.8 

64.9 

80.8 

81.5 

Sulfur 
Removal 
l!!m- 

0.0 

05.5 

87.8 

80.9 

54.7 

68.0 

39.7 

59.2 

53.7 

34.5 

76.9 

68.2 

Ash’ 
spar 
Efiic. 

0.0 

0.0 

2.1 

5.7 

49.4 

23.6 

39.0 

20.5 

39.3 

59.3 

27.0 

26.9 

__ The tests used a WEMCO 3.5~liler labaoto~ flotation cell with on automatic skimmer. 
__ Standard Test Conditions: 

Solids (Wt %) 5 Wetting Time (min) 10 Rotor Speed (r/m) 1,200 Conditioning Time (m:s) 2:oo 
Slurry pH 6-8 Aeration Rote (xfm) 35 Skimmer Speed (r/m) 20 Collection Time (m:s) 4:oo 
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Figure 8. Laboratory Froth Flotation Results. West Kentucky 
No. 11 Seam Cool. 
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Figure 9. Laboratory Froth Flotation Results. West Kentucky 
No. 1 I Seam Cool. 
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Coal-Cleaning Evaluation 

Figure 10. For the purpose of this figure, recovery is 
defined as the portion of the total material present in the 
feed that is recovered in the concentrate. For example, the 
100 mesh x 325 mesh feed coal contains 4.00 percent sulfur. 
During flotation rate tests it was found that over the interval 
of 0 to 60 seconds, 83.29 percent by weight of the coal 
reported to the product (floated) and this product coal had a 
suhirr content of 3.08 percent. At 60 seconds, sulfttr 
recovery for this test is 64.13 percent ([0.8329 x 
3.08]/4.00). 

Figure 10 indicates that the combustibles, the ash, and the 
sulfur recoveries follow the solids recoveries (yield). AU 
curves show no increase with time past 120 seconds with 
virtually all of the recovery taking place within the first 60 
seconds of flotation. 

loo I 

0 60 120 180 240 
Froth Colleciion Time (seconds) 

Aah Total Solids Total Sulfur 81” 
-s + -S- - 

Figure 10. Flotation Rates. West Kenfucky No. 1 I Seam Cool. 

Two commercial-scale tests were conducted at the CQDC 
with the West Kentucky No. 11 Seam coal. The flowsheet 
is shown in Figure 11. The heavy-media cyclone (HMC), 
water-only cyclone (WOC), and rougher-only froth flotation 
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Heavy-Media Cyclone 
Performance 

(FF) flowsheet was chosen based on typical coal cleaning 
practices and the test objectives. In the first test, the coal 
was crushed to 3/4-in. topsize. A low separating gravity was 
used to produce a high-quality, high-Btu clean coal. The 
heavy-media circuit circulating gravity was set at 1.4 specific 
gravity and the water-only cyclone geometry was set to give 
a high gravity separation. A high reagent dosage in the 
froth flotation circuit was set to assure a high yield product. 
In the second flowsheet test the raw coal was crushed to 
3/&in. and a lower separating gravity was chosen to 
determine if a clean coal with an ash level comparable to the 
commercial plant could be achieved at a higher yield. In 
this test, the raw coal was crushed to a 3/8-in. topsize to 
liberate impurities at a possible increase in yield. The heavy- 
media circuit circulating gravity was set at 1.36 specific 
gravity. The water-only cyclone geometry remained the 
same as in the first flowsheet test. Froth flotation reagent 
rate (Ibs/ton) was decreased as a result of additional fines 
created from crushing to a smaller topsize. 

Heavy-media cycloning was selected to clean the top&e x 
28 mesh fraction because this is a typical cleaning process 
used for this size fraction. Heavy-media processes will 
generally produce the highest yield at a given coal quality. 
Water-only cyclones were selected for cleaning the 28 
mesh x 100 mesh fraction of this coal because of their 
potential for removing tine liberated pyrite. The 100 
mesh x 325 mesh fraction was cleaned by froth flotation. 
Minus 325 mesh coal was removed ahead of froth flotation 
and discarded as refuse. 

Flowsheet tests were conducted to determine the extent that 
this coal can be economically cleaned and to provide clean 
coal samples for a laboratory combustion characteristics 
analysis. The clean coal laboratory combustion 
characteristics then were compared to the raw coal 
characteristics to determine the effect of coal quality on 
certain important combustion characteristics such as 
slagging, fouling, and SO, emissions potential. These tests 
provided data on two clean coals (medium- and deep- 
cleaned West Kentucky No. 11) to be entered into CQIS. 

The performance of the heavy-media cyclone unit operation 
for both flowsheet tests is summarized in Table 8. 
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Table 8. Heavy-Media Cyclone Unit Performance. Kentucky No. I I Seam Cool, Union County, Kentucky 
(Dry Basis). 

CONDITIONS 
Coal Size Fed 
Feed Rote (dry t/h) 

Test 1 Test 2 

3/4-in. Y 0 3/&n. x 0 
17.5 

Feed Pressure (psig) 14.4 

11.2 

14.9 

CYCLONE GEOMETRY 
Body Diameter (in.) 
Orifice Diameters: 
Feed (in.) 
Overflow (in.) 
Apex (in.) 

14 14 

4 x 2-3/4 4 x 2-314 
6 6 
5 5 

Cone Angle (“) 20 20 
Mounting Angle (‘) 10 10 

PERFORMANCE 
Circulating (Sp Gr) 1.40 1.36 

Yield (Vv’t %) 
Energy Recovery (%) 

63 
a9 

53 
75 

Ash Removal (Wt %) 80 90 
Total Sulfur Removal (Wt %) 50 72 

QUALITY (Dry &Isis) 
Ash (Wt %) 
Total sulfur (Wt %) 
Heating Value (Btu/lb) 
SO, Emission Potential 
(Ib/MBtu) 

Clean Clean 
feecJ cool Refuse m gJaJ Refuse 
30.67 5.79 72.00 30.56 5.10 58.81 

4.21 2.79 
9,724 13,684 

0.65 4.07 

6.57 4.54 2.79 6.95 
3,149 9,696 13,722 5,051 

41.69 9.36 4.06 27.49 

6&: The cyclone was mode ty Roberk & Schaefer Company, Inc., under an original Dutch State Mines license. 
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Water-On/y Cyclone 
Pedormance 

Performance of the heavy-media cyclone was as expected, 
with yield and energy recovery decreasing with decreasing 
circulating gravity. This caused an increase in ash and sulfur 
removal. For example, Test No. 1 (1.40 specific gravity) 
compared with Test No. 2 (1.36 specific gravity) shows a 
decrease from 63 to 53 percent yield and 89 to 75 percent 
energy recovery, respectively. However, the total clean coal 
produced in Test 2 (see Table 11) shows no substantial 
reduction in ash (5.21 versus 6.37) or sulfur (2.78 versus 
2.92) from crushing the topsize to 3/S in. This follows the 
results shown in Figures 4 through 6, which show little 
ptential for liberation until coal is crushed to 100 mesh. 

A two-stage water-only cyclone configuration, which 
consisted of a lo-in. primary cyclone and a 6-in. secondary 
cyclone, was used in the two flowsheet tests. The two-stage 
configuration re-cleaned the underflow from the primary 
cyclone in the secondary cyclone. Overflow from the 
secondary cyclone, containing misplaced coal from the 
primary cyclone, was recycled to the primary cyclone for 
recleaning. The product from this circuit was the primary 
cyclone overtlow. 

The performance of the two-stage water-only cyclone unit in 
both flowsheet tests is shown in Table 9. Similar quality 
products were achieved in both tests, producing a high yield 
(83 percent and 88 percent) even with the water-only 
cyclone circuit feed rate in Test 2 increased 49 percent. 
Water-only cyclone circuit feed rate in Test 2 increased even 
though the plant feed rate was decreased by 25 percent in 
anticipation of increased fines caused by crushing to 3/%in. 
topsize. 

Froth Flotation Performance Plant froth flotation cell performance is summarized in Table 
10. As expected, the high clay content of this coal prevents 
high yields of the froth flotation cells. High energy recovery 
of both tests (93 and 95 percent) indicate that a large 
amount of carbonaceous matter was recovered. Test 2 
showed a slight increase in yield (61 percent compared to 54 
percent in Test 1). This can be explained by looking at the 
feed ash content. A lower feed ash (41.39 percent) in Test 
2 compared to 47.33 percent in Test 1 indicated that there 
was more floatable material in Test 2 than in Test 1. High 
collector dosages (3.89 lb/t) and frother dosage (0.98 lb/t) 
in Test 1 were the results of overestimating the feed rate 
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Table 9. Water-only Cyclone Unit Performance. Kentucky No. I I Seam Cool, Union County. Kent&y 
(Dry Basis). 

CONDITIONS 
Cool Size Fed 
Cool Size Cleaned 
New Feed Rote (dry t/h) 
Feed Pressure (psig) 

Test 2 
Primarl Secondary 
28MxO 28MxO 

28M x 1 OOM 28M Y 1 OOM 

14.2 

CYCLONE GEOMETRY 
Body Diameter (in.) 
Orifice Diameters: 
Feed [in.) 
Overflow (in.] 
Apex (in.) 

10 

4 
4 
2 

Vortex Finder (in.) 13-l/4 
Cone Angle (“) 75 

N/D 
14.9 

6 

2-l/2 
3 

314 

7-l/2 
75 

3.78 
14.3 

10 

4 
4 
2 

13-l/4 
75 

PERFORMANCE 
Yield (Wt %) 
Energy Recovery (%) 

a3 
91 

a0 
89 

Ash Removal (Wt %) 24 16 
Total Sulfur Removal (wt %) 40 30 

QUALITY (Dry Basis) 
Ash (Wt %) 
Total sulfur (wt %) 
Heating Value (Btu/lb) 
SO, Emission Potential 
(Ib/MBtu) 

Ckln 
Feed Cool 

42.62’ 
Refuse pF3J 

46.32 65.03 46.19 
3.00 2.16’ 7.07 3.22 

7,267 7,996’ 3,709 7,221 

a.25 5.43 38.09 8.91 

Clean 
Coal 
44.23 

2.37 
7,305 

6.48 34.33 

‘-i;; Test 1 the ash, sulfur, and Btu values were mathemoticolly determined. 

Note: The primary and secondary cyclones were made by Krebs Engineen. 

N/D 
N/D 

6 

2-l/2 
3 

314 

7-l/2 
75 

Refvse 
60.80 

7.94 
4,621 
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Table 10. CQDC Plant Froth Flotation Cells Unit Performance. Kentucky No. I1 Seam Coal, Union County, 
Kentucky (Dry Basis). 

Feed Rate (dry t/h) 0.28 
Feed Solids (Wt %) 3.50 

Conditioning Time (min) 
Retention Time (min) 

N/D 
9.5 

Test 2 

1 OOM x 325M 

0.71 
5.83 

N/D 
6.1 

Reagent Dosages (lb/t): 
Fuel Oil Collector 
MIBC Frother 

3.89 1.49 
0.98 0.37 

PERFORMANCE 
Yield (Wt %) 
Energy Recovery (%) 

54 61 
93 95 

Ash Removal (Wt %) 83 82 
Total Sulfur Removal (Wt %) 42 37 

QUALITY (Dry Basis) 
Ash (wt %) 
Total Sulfur (Wt 96) 
Heating Value (Btu/lb) 
SO, Emission Potential 
(Ib/MBlu) 

Test 1 

1 OOM x 325M 

Clean 
@J Coal 
47.33 14.65 

3.29 3.69 
7,113 12,229 

9.24 6.03 

Clean 
Refuse Feed +aJ Refuse 
85.06 41.39 12.20 87.19 

2.97 3.60 3.67 3.40 
1,209 8,103 12,572 1,157 

49.10 8.88 5.83 58.71 

Note: The conditioning tank is 21 cu-ft and there ore four 10 cu-ft cells in a bank. The cells are mode by Hozen-Quinn 
Equipment Company. 
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Flowsheet Performance 
Comparison 

(less minus 100 mesh material) to the cells. Also, at the 
conclusion of Test 1 it was discovered that during the test, 
two out of eight thickening cyclones plugged thus further 
reducing the flow to the froth cells by 25 prcent. 

The sulhtr removals were the best that can be expected 
considering the high organic sulhrr contained in this coal. 

The ash removals are as expected, with high ash removals at 
low yield because of high clay content of this coal. The low 
sulfur removals can be attributed to the limited effectiveness 
of froth flotation to reduce sulhn because organic sulfur 
tends to concentrate in the clean coal and the pyritic sulfur 
will often float and report to product. 

The overall results for the two flowsheet tests are shown in 
Table 11. Data for the raw coal feed, clean coal product, 
and flowsheet performance are given in the table. These test 
results show that lowering ash content sacrifices higher yield. 
Generally, as yield increases, energy recovery increases at the 
expense of clean coal quality. Test No. 2, with a yield of 48 
percent and an energy recovery of 73 percent, has lower ash 
(5.21 percent) and sulhrr (2.78 percent). Test No. 2 
flowsheet--when crushing the feed to 3/8-in. topsize-- 
indicated, as did the raw coal liberation study, that no 
increase in yield occurred from the impurities being 
liberated. 

In comparing the CQDC flowsheet tests to commercial 
plant performance, both CQDC flowsheet tests produced 
lower ash content coal than the commercial plant. Sulfur 
content of the coal in Test 1 was slightly higher; in Test 2 
the sulhn content was slightly lower. Test 1 produced coal 
with lower ash content than the commercial plant at a 
slightly higher yield (59 percent compared to 55 percent) as 
reported by commercial plant personnel. Test 2 showed, as 
expected, lower yield at lower ash content than the 
commercial plant. The higher yield and lower ash content 
of Test 1 can be explained by some liberation occurring 
when crushing to % in. The commercial plant cleans coal at 
a larger topsize (4-in.) and in the CQDC Test 1 the topsize 
was reduced to % in. If this is the case the commercial 
plant can improve its yield by reducing topsize. However, 
to clean coal at a smaller topsize the commercial plant has to 
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Table 11. Flowsheet Performance Comparison. West Kentucky No. I1 Seam Cool, Union County, Kent& 
(Dry Basis, Except MoisiureJ. 

HMC, WOC, FF 
Flowsheet 

(Test 1) 
RAW COAL 

Feed Rate (Wet t/h) 
Coal Size 

20 
3/4-k. x 0 

HMC, WOC, FF 
Flowsheet 

2) (lest 

15 
3/8-in. x 0 

Total Moisture (Wt %) 10.28 11.05 

Ash (Wt %) 32.65 34.50 

Sulfur (wt %) 3.69 4.33 
Pyritic Sulfur (Wt %) 2.50 2.04 
Organic Sulfur (Wt %) 1.11 1.36 
Sulfate Sulfur (wt %) 0.07 0.13 

Heating Value (Btu/lb) 
SO, Emission Potential 
(Ib/MBtu) 

9,540 

7.73 

9,074 

9.53 

CLEAN COAL 
Total Moisture (Wt %) 10.86 12.50 

Ash (Wt %) 6.37 5.21 

Total Sulfur (Wt %) 2.92 2.78 
Pyritic Sulfur (Wt %) 0.90 0.77 
Organic Sulur (Wt %) 2.00 1.99 
Sulfote Sulfur (Wt %) 0.02 0.02 

Heating Value (Btu/lb) 
SO, Emission Potential 
(lb/MBtu) 

13,584 

4.29 

13,777 

4.03 

PERFORMANCE 
Yield (Wt %) 
Energy Recovery (%) 

59 
84 

48 
73 

Ash Removal (Wt %) 88 93 
Total Sulfur Removal (Wt %) 53 69 

Ash Reduction (%) 80 85 
SO, Reduction (%) 45 58 

Note: HMC - Heavy Media Cyclone 
woe - Water-Only-Cyclone 
FF - Frolh Flotation 
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Combustion Characteristics 
Comparison 

be able to handle the additional fines caused by crushing to 
a smaller topsize. 

Combustion characterization consists of laboratory analyses 
that can be used to compare the changes in combustion 
characteristics brought about by cleaning. These analyses 
include: 

. Proximate Analysis 

. Ultimate Analysis 

. Heating Value 

. Hardgrove Grindability Index 

. Ash Constituents 

. Ash Fusibility (Oxidizing and Reducing Atmospheres) 

. Chlorine Analysis 

Laboratory combustion characterizations were performed for 
the raw coal, the clean coal from both flowsheet tests 
conducted at the CQDC, and the commercially cleaned coal 
sampled at the Watson Generating Station. 

The results of the combustion characteristics comparison 
based on laboratory analyses of the West Kentucky No. 11 
Seam raw coal, the two clean coals from the flowsheet tests, 
and the commercially cleaned coal sampled at the Watson 
Generating Station are presented in Table 12. Also included 
in the table are calculated indices comparing coal ash 
characteristics resulting from combustion. 

Proximate Analysis. A proximate analysis is used to help 
characterize how a coal reacts when it is heated, that is, how 
much of the coal is released as a gas and vapors (volatile 
matter) and the quantity that remains as fLved carbon and 
ash. Also, a proximate analysis usually quantifies the 
amount of ash and sulfiu in the ash. As shown in Table 12 
cleaning significantly decreased ash content in all three 
cleaning processes. Ash decreased from a raw coal value of 
35.4 percent to 6.4 percent in Test 1, and to 5.2 percent in 
Test 2. For the commercially cleaned coal sample collected at 
Watson Generating Station the ash was reduced to 6.9 
percent. 
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Table 12. Combustion Parameters Comparison. West Kent+ No. J 1 &am coo,, “nion county, KenfKky 
[As-Received, Dry Basis, Except ~oirturej. 

Yield (Wt %) 
Energy Recovery 
Total Moisture (WI %) 

PROXIMATE ANALYSIS 
Ash (wt %) 
Volatile Matter (wt %) 
Fixed Carbon (Wt %) 

Total Sulfur (wt %) 
Pyritic Sulfur (WI %) 

Pyritic/lotal (%) 

Heating Value (Btu/lb) 
MAF Heoting Value (Btu/lb) 
Chlorine (Wt %] 
SO, (Ib/MBtu) 
Hardgrove Grindability 

Index (HGI) 

ULTIMATE ANALYSIS 
(Dry Basis) 

Carbon (Wt %) 
Hydrogen (Wt %) 
Nitrogen (Wt %) 
Owen (wt %I 

ASH FLISIBILIN r F) 
(Reducing/Oxidizing) 

Initial Deformation 
Softening 
Hemi-Spherical 
Fluid 

Row Coal 

100.0 
100.0 

10.3 

Test 1 
Clean Cool 

59 
a4 

10.9 

Test 2 Field Test 
Clean Cool Clean Coal 

48 Ill0 
73 53-55’ 

12.5 11.7 

31.8 / 35.4 
26.1 / 29.1 
31 .a / 35.5 

3.39 / 3.78 
1.70 / 1.99 

52.6 

ao94/9022 
13970 

0.07 / 0.00 
8.38 

5.7 / 6.4 
37.7 I 42.3 
45.7 151.3 

2.60 12.92 
0.80 IO.90 

30.8 

12109/13584 
14,508 

0.14 / 0.16 
4.30 

4.6 I 5.2 6.1 I 6.9 
37.6 / 42.9 35.8 / 40.5 
45.4/51.9 46.6 / 52.6 

2.43 12.78 2.53 12.86 
0.67 / 0.77 0.63 IO.71 

27.7 24.8 

12054/13777 ila2i/i33ai 
14534 14374 

0.35 / 0.40 0.20 IO.23 
4.04 4.27 

52 49 47 52.5 

49.7 74.7 75.4 74.4 
3.8 5.3 5.5 5.1 
1.0 1.5 1.4 1.4 
6.4 9.3 9.7 9.2 

2 120/2340 1945/2415 
2175f2395 2040/2470 
232012435 2200/2505 
242012495 2300/2570 

1960/2420 1979f2373 
2005/2480, 2030/2421 
2140/2525 2131/2465 
2300/2560 2300/2509 

l Not the some row cc-al used to calculate cleaning performonce 
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Table 12. Combustion parameters Comparison (continued). West Kentucky No. 11 Seam Coal, Union 
County, Kentucky [As-Received, Dry Basis, Except Moisture). 

Raw Cwl Ter, I Clew Coal 
ProLmrtioll of: Prowrfia, ok 

As:?%, D:%p’ fIb/Mgt.l As%, “I&-’ 1 

Terr 2 Clean Coal 
Prom&n ok 
Dr, DrvCool 

Field Test Clan Cml 
Prom&n ok 
Dr, Dw Coal 

@,,.,B,u, Ah i%, ‘I%1 lIb/MBtut &!&J s&L llblMstvl 

ASH COMPOYTION 
Mined: 

SQ 53.54 
.@a 21.16 
Fe203 -10.99 

COO 5.95 
WJ 1.08 
N-20 0.74 

:g 0.82 2.60 

Mn02 0.03 

0.53 
0.82 

-0.26 
35.42 

Pi% 1.51 
so3 2.32 
Unknown -0.74 

lCQ.00 
CACUL4TED INDICES 

Silica Ratio 0.75 
Bare-b-Acid Ratio 0.28 
Ash (lb/h&l 39.3 

“‘;y~;;gpy “W I .07 
Medium 

Fouling Index [Rfl 0.21 
Clodicolion hkdiml 

Critical Viscority 
Tmpera~re I”F) 2455 

3063 
304 

I a.96 21.02 46.05 
7.49 a.31 19.77 
3.89 4.31 24.46 

2.11 2.34 3.73 
0.38 0.42 0.80 
0.26 0.29 0.87 

0.92 1.02 2.18 
0.29 0.32 1.23 
0.01 0.01 0.04 

0.59 0.25 
0.91 2.23 

-0.29 -1.61 
39.26 100.00 

2.93 2.16 45.83 2.39 1.73 45.77 3.16 2.36 
1.26 0.93 20.08 1.05 0.76 18.91 1.31 0.98 
1.56 I.15 23.86 1.24 0.90 21.09 1.46 I .09 

0.24 0.17 2.99 0.16 
0.05 0.04 0.74 0.04 
0.06 0.04 1 .oa 0.06 

4.67 0.32 0.24 
0.76 0.05 0.04 
0.79 0.05 0.04 

0.14 0.10 
0.08 0.06 
0.00 0.00 

0.10 
0.07 
0.00 

2.09 0.14 0.11 
0.75 0.05 0.04 
0.04 0.00 0.00 

0.02 0.01 
0.14 0.10 
-0.10 4.08 
6.37 4.69 

1.91 
I .2a 
0.04 

0.13 
I .95 
0.11 

1cO.M) 

0.01 
0.10 
0.01 
5.21 

0.11 
0.03 
0.04 

0.07 
0.05 
0.00 

0.00 
0.07 
0.00 
3.78 

0.19 0.01 0.01 
4.10 0.28 0.21 
0.84 0.06 0.04 

lW.00 6.91 5.16 

0.61 
0.48 
4.69 
I .40 

0.62 
0.46 
3.8 
1.27 

Medium 
0.49 

Medium 

0.63 
0.45 
5.2 
1.29 

htedium 
0.42 

Medi”lVl 

2210 

496 
51 

%i&ted wlws; ash vixority darn WI not experimentally detwmined 

S*hg Index Cbsicialim 
RrsO.6 

Medium 0.6 <RI < 2.0 
w 2.0 < Rt c 2.6 
S.%ere 2.6<Rr 

Fouling Index Closifixotion 
Low Rf < 0.2 
hkdi”Ol 0.2 < Rf < 0.5 
Hd 0.5<Rf<l.O 
S.WCVe 1.0 < Rf 

2205 

584 
58 

Medium 
0135 

Medium 

2265 

644 
66 
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Ultimate Analysis. Among other things, an ultimate analysis 
summarks the organic constitutes of the coal and is a 
convenient and uniform method of comparing coals. An 
ultimate analysis also is required by boiler operators for air 
requirements, heat losses, and weight of products of 
combustion. As with the proximate analysis, cleaning 
produces some significant changes. A large reduction in 
percent ash caused an approximately 50 percent increase in 
carbon, hydrogen, nitrogen, and oxygen. 

Heating Value. Heating value increased as expected with 
coal cleaning. Heating value (dry basis) increased from 
9022 Btu/lb for the raw coal to clean coal values of 13,584 
Btu/lb from Test 1, 13,777 Btu/lb from Test 2, and 13,381 
Btu/lb for the commercially cleaned coal sample collected at 
Watson Generating Station. 

Hardgrove Grindability Index. Hardgrove Grindability 
Index (HGI) is a measurement of how well a coal can be 
pulverized in a pulverizer as compared to a reference coal. 
For this coal, the Hardgrove Grindability Index did not 
change appreciably when cleaned. In fact, the changes were 
within the ASTM accepted repeatability limits of ASTM’s 
test. However, the reduction in pyrite from 1.99 percent in 
the raw coal to 0.90 percent, 0.77 percent, and 0.71 percent 
in the cleaned coals should improve pulverizer performance 
slightly. Also, the increased heating value resulting from the 
cleaning will decrease the energy required by the pulveriser 
by decreasing the amount of coal required to be pulverized. 

Ash Constituents. Coal chning can affect ash consti~nts, 
potentially changing the behavior of ash in a boiler. 
However, as Table 12 shows, coal cleaning did not 
significantly change the weight percent of most of the ash 
constituents during this characterization. Graphical 
representations of the ash constituents are shown in Figures 
12 and 13. In contrast, and of particular interest to power 
generating companies, are the concentrations of iron and 
sodium in the ash, both of which increased with this coal 
when cleaned. Increased concentrations of iron and sodium 
cause a slight increase in the slagging and fouling index as 
shown in Table 12. However the Ibs/MBtu of iron and 
sodium decreased as Shown in Table 12, from 4.31 
lbs/MBtu in the raw coal to a low of 0.90 lbs/MBtu in 
Test 2. The Na,O decreased from 0.29 Ib$MBtu in the raw 
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SiO, - A&O, WJ, COO 

n Raw CWI q Clean Cool No. 1 

0 Clean Cool No. 2 63 Field Test Cwl 

Figure 12. Ash Composition. Raw and Clean Cool Comparison, West 
Kentucky No. I I Seam Cool. 
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Figure 13. Ash Composite. Row and Clean Cool Comparison, West 
Kentucky No. I I Seom Cool. 
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coal to 0.04 Ibs/MBtu in all three clean coals. With these 
decreases in lbs/MBtu the boiler would see much less ash 
overall. These elements, when in sutlicient quantities, can 
contribute to boiler slagging and fouling but in this case 
should cause only a slight increase in slagging and fouling 
potential. 

Although there was no great reduction in ash 
concentrations, the ash loading is signikantly reduced with 
cleaning, decreasing from 39.26 lb ash/hJFku to 4.13, 3.78, 
and 5.84 lb ash/MBtu in the clean coals. 
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CONCLUSIONS The following conclusions may be made about the West 
Kentucky No. 11 Seam coal based on the results of this test 
program: 

. The raw coal characterization indicates that the West 
Kentucky No. 11 Seam coal has a medium slagging and 
fouling index. The SO, emissions potential for the raw 
coal is 8.38 Ib/MBtu and the ash loading is 39.26 
Ib/MBtu. The West Kentucky No. 11 Seam coal is 
ranked by ASTM criteria as a high volatile C 
bituminous coal and has a dry volatile content of 29 
percent. 

. The impurities liberation investigation indicates that 
there is a general trend in ash liberation as the raw coal 
is crushed to finer topsizes, but no large ash liberation 
occurs in the coal crushed to any size investigated. 
Suifur-bearing minerals are liberated to some extent 
when the raw coal is crushed to 100 mesh. These 
results are consistent with cleaning tests performed at 
the CQDC on 3/4 in. coal The results are also 
consistent with commercially cleaned coal at 4-in. 
topsize. CQDC clean coal showed slightly higher yield 
(59 percent versus 53-55 percent reported by plant 
personnel) at slightly lower ash contents (6.4 percent 
versus 6.9 percent). 

. The Coal Cleaning Evaluation and Combustion 
Characteristics Comparison indicate that the quality of 
the West Kentucky No. 11 Seam coal can be improved 
by cleaning. A 4.29 lb SOJMBtu emissions potential 
and 4.13 lb ash/MBtu ash loading were achieved at a 
low yield (59 percent)and moderate energy recovery of 
84 percent. In another flowsheet test, a 4.03 lb 
SOJMBtu emissions potential and 3.78 lb ash/MBtu 
ash loading were achieved at a low yield and low 
energy recovery of 48 and 73 percent, respectively. In 
both cases the slagging and fouling index classification 
was not reduced from a medium chrssification as 
compared to the raw coal classification. In fact, both 
the slagging and fouling index slightly increased with 
cleaning. 

. Once incorporated into CQIS and CQIM, this coal 
characterization of the West Kentucky No. 11 Seam 
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coal will provide valuable data about the quality of 
clean coal that can be produced from this raw coal. 
CQIS and CQIM along with the other models 
incorporated during the development of the Coal 
Quality Expert will provide the accurate data needed to 
predict the impacts of coal quality on power plant 
performance and cost. 
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APPENDIX A 

Raw Coal laboratory Analysis 



DATE : 5- 1-91 
MASTFR W&%YFR NO 097~)‘~’ 

C. Q. I INC. "' 
,,,,, .,~ 

1 QUALITY’ CENTER BOX 280’ 
3;~ ; $IOM~R C I TYi:~‘.,P~,,1~7,%3 ,' ,,.ji:. '. ;:: SA,,PLE ,JD: ~.::KENT~,e'KY.:.,#l,i .&N +, 1 : 
OPERATING co. : ~PRoJECT 9oDoloi~ TASK 2.2 SAw..~,,,#?~.0cJ~-':~ ; ,, ‘: I,.2&$’ ~~ +., * 
NINE: ‘.k’i, 
SAMFLED BY: CUSTOMER PROVIDED 

DATE SAMPLED:, .,: ;’ 

GROSS, UCIGHT:, .25557.90 KG DATE ‘RECEIVED: 02/15/91 

OTHER ID: SAMPLE NAME RA’r! COAL AS RECEIVED SAMPLE TOP X 0 FIRST 12 DRUMS TEST 
DESCRIPTION RAW COAL/LIBERATION -2SM MATERIAL WET SCREEN SAMPLE WEIGHT 7 TON 

(HPFROX) 

CERTIFICATE OF ANALYSIS --- ~______-_------------------------------------------------------------------- 
LBS SO2 MAF 

BTU PER MBTU BTU SULFUR 

CUMULATIVE RETAINED - DOWN 

SCREEN SIZE NT% ASH 

+3”SQ 57 +3"so 1 1/2"SQ 2. 61 EK: 
+3"sQ x" 3/4"SQ 27.39 32.42 
l 3"SQ x 3/S"SQ 49.40 30.71 
;$:g 28M 

; 1OOM z: 6'7 2: $5 
+3-so 

!: gooH 
96.58 

+3"SQ 100.00 % ::: 

CUMULATIVE RETAINED - UP 

SCREFN SIZE WT% ASH 

+3"SQ .X > 0 
3"s.Q x 0 
,l,X/2"SQ X 0 
3Y4"SQ.X 0 
3/8"SQ X'O ", 
2m ‘.X 0 
A 00x ,, x ‘,o 

., ; 
.*,::: ,,~ ,,,..,, e ‘, 

cy!p x 0~ ‘I’ t ” 

100.00 
,99.43 

1'7;: 2: 

"i: 22" 

3: z 

3. 85 

"5:;: 
3.99 

ii: G 

2: :: 

SULFUR 

:: “7: 
5. 74 
4. 96 

"4: :z 

:: E 

SULFUR 

1 

1 

LES so2 
BTU PER MBTU 

%z E: $2 
9387 12.22 
9686 10.23 

x: ;: ::, 

9151 9006 :: :: 

LBS SO2 
BTU PER MBTU 

4.06 

4::'; 
z: .g 

A&L’iTIbAL RESUMES ARE STATEP ON A DRY BASIS -” 
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MASTER WARNER NO. 09,021 

C n TNC 

‘~~~DESCR’IPT~ION’..AAW COAL/LIBERATION -20M MATERIAL-,WET:.,SCREEN SAMPLE ,WEIGHT 7 TON 
(APPROX) 

FEED FOR SIZE +3" SQ X, 3/4" SQ 

Y%” 
::,g 
::::: 1. EC3 
2: % 
2. 45 SINK 

% WT 

5;; ;; 

2: kc2 

5::: 
4. 04 

26.40 

z2fl% 

;: :i 
14.11 

"3% 2s: 
44. 58 
64.85 
84.58 

BTU 

E!M’: 

:;z 
10897 

%2!5 
4141 
1164 

CUt’ZilLATfVE RESULTS FOR SIZE +3" SG X 3/4" SQ 
CUtiULATIVE DOWN 

:RAVITY % WT X ASH % “S BTU 
1. 25 

26::: 
2. 20 2.~21 14118 “““E5’ 

1: 33 4. 43 
1.33 54.06 6. 1B 2: zz 

13811 
it isi 

::,by: 64.39 57.86 2 z f% :a; 13205 .o. 0. 00 00 
1.80 

.2:: i2 
9. 40 3. 66 

'2.,00 ::: z g:,!g :zE ,:: :: 

2.~45 73.60 2,~;;s SINK 100.00 32.30 A."02 'Z :: i% 

Y:-,,‘.‘, ‘. CUMULATI~VE UP 

FIXED C$p;L$N 

0. 00 
0. 00 
0. 00 
0.00 
0. 00 

z: :: 
0. 00 

FIXED C$R;;N 

:: fig 

:: :: 

:: E 

:: % 

% WT % :ASH ‘%4,S .BTU,’ :/ 
32:30 

2:ig 
,9395,1: ,' VoLc%E 

32.42' 9377 :;,-, 0. 00 
.42::25,*, 
,+-+)4t 7g9 9s3 

~7*18':';:,;,.;., 0.00 
,, .67.?'45' :i lo~:oo ', 3ao&T.'; 4509.:.:, :-a.' :?$ gg :I;;; 4 

:75; 69 101iE2 
‘,, 

79.32 10.88 ,250%- :, % 0": 1949 ", ~:; 

:$.j@? 2.:$x? 
: 81.97. ,-. 

‘~*SINF ._ ;: 
30.44 lW72 ,1554, ~.::‘ 0: 00 

~26. 40 ',84:,58<, " ,IO:"(59 
;:g.,: :,,'... 
*" 

:.~ 1~ ,;,;;,; ;:::;; 
~~116$&";$(,, :,I) ~>,y). 00 

'~' 

FIXED MP;;" 

:: ::: 
'L'.R 

~, ;+y, :: :: 
", 
. :: :: 

:.,..i,, ,, ,z: g ;;$+~ 



W.!gh,ng and mhu sou,4sn. Ins. P 0 Box 2374 emr”kx Ha* Yrn “‘“‘eQ&~ : 

5- 1-91 

MASTER WARNER NO. 097021 

SA,$~~&f,j,=$&~~.-O .+&ST l2, DRUMS T&T 
‘DESCRIPTION ‘RAW COAL/LII~ERAT.IDN -2api MATERIAL’ WET-SCREEN, SAMPLE,‘WEIGHT 7 TON 

(APPROX) 

FEED FOR SIZE 314” SG X 3/s” SQ 

;?f~:” 
I.,33 
1 _’ 35 
1.40 
1.60 
1. 80 
2. 00 
2. 45 
2. 45 SINK 

% WT 
19.84 

2;: 2: 

2: Y:: 

::% 
2. 92 

22. 16 

%4f?z 
%S BTU 

2. 6! ““‘f%” 
5. 86 2. 91 ::z 
9. 13 3. 39 13062 :: :: 

ii. 59 11990 
24.84 4527 

E: 2; 5. 61 

‘“92% :::: 

:: ::: 

2:: :z 5: 5. ?? 56 E:: 814 z: k% 

CU!?‘JLATIVE RESUL .TS FOR SIZE 3/4” SQ X 3/E” S5 

MY%” 
1.32 
1.35 
1. 40 
1. 60 
I.,80 

2 2: 
2. 45 SlNK 

% WT 
19. 84 
41.32 
64. 51 

%: 2 

E: E 
77.84 

100.00 

IRAVITY ,y. WT 
13 25 100.00 
1’; ‘30 
1~..~35 2 :i 
y: 2:: i; 
1’.“80 
&x& 22: z: 

25.08 
21-45 SINK 22.16 

CUMULATIVE DOWN 

x4p1% 
%S BTU 2. 61 13906 VOL$THbE 

2% 2. 2. 77 99 137Bb 13528 ::i% 
6. 87 
:: :z z: 3. 24 % :::z 2 :: 

9. OS 3. 31 EEi ::~ ii: 
11.13 3. 47 12764 0. 00 
28~ 20 3. 94 10115 0. 00 

CUHULATIVE UP 

y. AS-I x -s BTU~ ” 

$3::;’ 3. 4. .94 ,27 10115~ “EF o.*oo 

:;: $7 ;:.;:;6’ 
‘7g,; ,, ‘,,: 0.3Jo 
3912 ‘, 

%: $:: 
5. 79 

%2 ,,~: 
i::~gg 

5. 89 0. 00 
EE: z: z: 2: 1505 1225 ; :I’,:: 
ea. 12~ 5. 56 814.,.:.‘::,,.,:;‘f, i ‘0.~00 

FIXED C$WI3” 

2 :: 
0. 00 
0. 00 

:: go” 

:: ii 

FIXED C$;;iN 

“0: “0: 

2 ii:: 

:: iE 

:: :: 

FIXED “$~~o”” 

0. 00 

::,:: 

:: ,i?: 

2 ‘i% 
0. cl0 

,’ 

;t’?:’ f ANALYTIC&L.,RESULT,s :,ARE ,‘STATED’, ON A~.,?f&;$;i$S’, :, I ~‘, ‘, 8;;‘. ‘, ;;? ‘,, : ,,,s _;‘, 
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W~mmldoml~dW.d”~ml* - PMemEod PO.MPB.Gano”b.WertY,0irm26120 xd11693.7013 
nml tnglnrr(ng ot&ka JOUairmnt A”enue. Tmm*md. mw “cI* Imvd PM11Wmx 
*,. k4AI Ewrg” cwa!a3 I Isp, rw.3 Eeeu3 Dllve. St, kur. Miwx. 63146 34414320414 
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MASTER WARNER NO. 097021 

c n ~ TL 
‘~.~QUALI;; CENTER BOX 280 

.,:H3MER CITY, PA<15748 ~,.~h ,’ .,,:; ,: ;: 
+y:, y, jt:: 

:::~SAMP&E ID: KENTUCKY Gi 1 RUN w$113001 
., SAMPLER : #4 100,l; 

OPERAT:JNG ,CO. : PRDJECT 90DOlO1;!~~T,f,SUi&!; 2 “: ,~ ,. I, ,; ~~ -5 
;“: 

“*t<g;:,q 
‘$kG, 

,,_ :;y; L.,:;:i.< “.: ,.,,, 
SA#pJLED By: 1” CUST&ER pRoC)J’D’&D ‘.:..,T:i; _)“, 

DATE SAMpLED;;;;~ : 
::“: 

yj 
..s,, 

QROSS+&.$?IGHT: 25,957. 90 KG.#? 2yi ~$, ,;,li.~ ,,:DATE RECEIVED:; . . Q2/15/91 
&* 

,:j&: 

OTHEROSID: SAMPLE NAME RAW COAL:AS~RECEIVEDI SAMPLE’TOP X,“O FIRST 12 ,.DRuMS TEST 
DSSCRIPTION RAW COAL/LIBERATION -2SM MATERIAL WET SCREEN SAMPLE WE~IGHT 7 TON 

(APPROX) 

FEED FOR SIZE 3/S” SQ X 2SM 

Y%” 5. !,g %3% 
%S BTU FIXED 2. 15 ““‘Ek” C$W;N 

1. 30 22. 92 5. 34 2. 55 Ezz 1. 3“ ‘2: :z 9. 48 2. 87 12943 :: ::: :: :: 
1. 40 15.06 3. 15 12044 
1.60 9. 62 22.75 3. 56 10798 2 :: :: 2 
1. 80 3. 80 

2 2 2: 8. 7: 16 z: 77.35 E 4.,26 %Z 2346 :: :: 0. :: 0”: 00 
2. 4s SINK 26.69 89.67 5: 2: 589 ::::: 0. 00 

Cu:ZULATIVE RESULTS FOR SIZE 3/E” SQ X 20M 

CUMULATIVE DOUN 

yfz:” % WT 

::G 25.41 2. 49 
::: :: 

x3fi% 6. 5. 79 19 

%S BTU 

5 :2 
1. 40 8. 21 5 % 

13687 :E% 

1. 60 58. 54 :E4 
1.80 
2: 2: 2:: 73.31 2 

::: 2: ,z: fz 
12471 

13.71 2. 98 12229 

2.45 SINK 100.00 %: :: 2 “2 ‘ME 

t7W” 

1.33 
1. 35:-s _:, 
;:A&? -; 

1. 89; 
2. 00:’ 
2. 45, 
2.45 SINK'. 

.::i 
.: a, "lj;, 

-;h;; 
!;:;I 

% WT 

2% “5: 

5:: :z 
51.07 
41.46 

2;: 2 
26.69 

ANALYTICAL 

CUMULATIVE UP 

““‘EkE 

2 :: 

:: :z 

2 tit 

:: :: 

FIXED C$W;N 

0. 00 

2 :: 
0. 00 
0. 00 
0. 00 

:: k% 

FIXED MP;;” 

:: % 

2 :: 
0. 00 

:. :: 
-* 0: 00 

,I. 
y;p, ,,, ..i,, 

RESULTS +RE$$ATED ~DN$?DR$SAS!& :.2& 
n .n I 



Ii 

Jouaimmf Arenue. ,wmood. New “a* 105v4 Pll,lW.lpm 
vhmal-Dt.bkr, cxmnrrod.P.c.Ba2~4.CI-.~~ lt&?LJ Bld188blrn 
W-hhmlti.oi(WM”lrghloDn*lon povf*5o~.P.o.BaP*.Garrrmo.w~ylrg~267~ J~,opJ~lb(J 
M Englnwhg Dl.ula x’cw,mnl A.wwe manwoxl, New “CM 1mv4 PWI6c7Ru 

- 1,591 RaQeSenre mu8. n. Lc.Ar. MiluxdU31~ 314143204,4 
wdpn~ and catm Lr.is* ms. PO Bar 2374 BmdM. Flati Y2W B’J’eQ~~ : 

5- l-91 
MASTER WARNER NU. 097021 

c. 0 I INC. 
‘,~.i.,:l QUALITY CENTER BOX 280 “/ ‘k 
i:~:?; HD,fER C~I,-y, PA 15748 .~~ ,i’,,_::,, 
“,$. 

: $iA,.+L;E .&&T”&4Y #I 1 RUN’j &l&&l 
;.~::;-, l,j ::“‘::g$AMpLElj 

G,RERATING CC,. : PROJECT 9099’0 l~~~~.ASK ,&2 :~~~,~::i:~~,,~~~~~~~~. ,, e”:.,, 
#4 1 00 1 $c:~: ; ;*;. <,&@ 

MINL: ; <,~,,,, ‘s’PDATdSAt$PLED: 
; $$&~:~&~ 

S,C,t.$PLED By: C”S,-O,.,ER PROVIDE,, _’ :: s <,“, :“$t& ,~.~$;fF&$&> !” 
2;;; ;‘-::,‘, ~$& 

,11.x* 
GROSS &J!YIGHT: 24557., 90 KG ~: ‘~,’ (i’, ; 1 :~~,~ATE,~~RECEIVED: 02/l 5&i :;r,, ,:$J& ,‘:C, :;,-p: 
OTHER ID: SAt3PLE NAME RAW ,,COAL,.AS ,‘RECEIV~~~‘SAM~~~TOP :X 0 FIRST,42:.DR&S TEST 

‘,DESCRIPTION RAW COAL/LIBERATION~-2Sil MATERIAL’WET SCREEN SAMPLE WEIGHT 7 TON 

2SM X 1OOM 

CUt’dLATIVE RESULTS FOR SIZE 2SM X 1OGM 

CU!?dLATIVE DObJN 

RAVITY 
1. 25 

% WT 
14.31 
42.31 
52.23 

$2: 2; 
76.93 

5:: 22 
100.00 

CUMULATIVE UP 

y,$$” % WT % ASH %S BTU 
l 

E: 57.69 2: 
22.69. 

; ~,~~~ 26.16, 2: 4. ‘80 ;: 1::477- 

:i,z: 25: zz 

c33: 4g :, 

55.05 ;;:g; %: 

1.80 25.01 ::iE 

2:“:: 5:: E %: :z 5: i: 
2iL45 SINK 20;.,37 ;z:-;c ;.,“5; , 

1089 831 
526~ 

““‘x5’ 
0. 00 
0. 00 
:: 0”: 
0. 00 
:: 2% 
0. 00 

““‘~‘&’ 0.00 :: is:: :: % 2 i?h: 0.00 

““‘EkE :: :z :: ::: :::: ::::, 

FIXED CARBON 
0.00 

“0: % 
0. 00 
0. 00 
0. 00 

2 i% 
0. 00 

FIXED “$3;;” 

0.00 

:: :: 

Pi: :: 

:: :: 
0. 00 

FIXED MP;:” 

2 ii: 

:: :: 

:: t:: 
0. 00 

;, 0.00 

ANALYTICAL RESULTS,?@Ri? STATEP’:ON ,&ijk$ BAsgS 
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MASTER WARNER NO. 104909 

,’ 1 QUALITY CENTER BOX 280 
~: :.+ClMER CITY,.: -PA, lS,Z+8 :‘~ 

6~:%:, 
3PERAT:I:tiG :,iZO. ,::!. ~ROJE~~~~:i30D~lOl 
?I;&: ;, ?~, / ‘$‘f; ‘. ,%$&I .: 
j,+t,pLED-BY: CUSTOMERf&ROVIDED I ,: ,, : ,; Y,,,. < 
:ROSS :WEIGHT: 1692. a;$KG ” D4ie+,j ,:.,:.+ 

JTHER’, ID: SAMPLE ‘NAME’ RAW COAL, 
>, ~,’ 

AS RECEIVED SAWPLE:?T,OP X 0 ‘1OOM &200M 

?A:’ 100.00 

XT‘ 
I. 23 

t: 2; 

t::: 
2. 03 
2. 45 
2. 45 s I NV. 

1. 
.’ 

% WT 
16. 53 
15.95 

‘5 E 

‘2 $2 
1. 62 
2. 08 

26. 60 

7. UT. % MOIST. % ASH %SULFUR BTU 7. VOL. % FIX. CAR 

3. 52 

“1% 
2. 30 
3. 47 

z: 4”? 
17.33 

2: E 
0s. 06 

ZE :: k% :: KS 
13837 (MAF) 

%S BTU 
2. 01 14145 
5: ::: 14058 

5: % ::8’:: 

2: 25 x;: 

7. 25 E% 
7. 49 700 

VOLATILE 
0. 00 

2 :: 
o., 00 

:: z% 

2 L% 
0. 00 

FIXED C$p;tN 

8: 2% 

:: t% 

;: :: 
0. 00 
0. 00 

PAGE 1 OF 2 



(3rc0u1u 
energy 

Golda Enwgy 2.3 Uoirmnl As,-+%. lk.wmd. w “a* lospd O!UM%~mm 
wannr btudub9 - Gmhi” Rood. P.0 Ba 214. a-. m”mylvona eaa 8W886~7403 
Womnl.bomtoh.o(w.dVmba- RMeSOm. PRO. &x98. Gn”n”b. WfelV”(lina 26720 3@4lbV3~76~, 
k.4 In#lnn,hg avwul 30 cdrrmu AusnuS. Thanwocd. New “CIX <‘nP4 014mP.Im 
n. Lcddl M”W OMela IlSPl Pqs s6M.s Mve. $1, LOUV. MiSwXu8 a%!4 31*,43201,4 
W.kanln.a”d&nlldLNC.~.*u;. P,O Bor2314Bcree”. Flaaamw “‘“‘fBf$~ : 5- 1 -91 

MASTER WARNER NO. 104909 

c Q , INC 
‘1 GUALITY CENTER.SOX 280 . . ./I: 7 

~.$,:s:: ;HDtlER~:C I TY;‘T’PA 15748 : ,, ,.,;; i ‘pi,’ ,, y- : .yy, >;a,, ‘, +,y$ 
::-~:.:‘:++lFL,E~ TO: KENTUCKY kl RUN #90113001 

SAMPLER ,#~41001 .,’ 
~+~RA~CNG: co; :!:,:.~RoJE,~T,, 9DD*lo 1 &~As~&~~&:& ‘:::. ,: .+y .:::A: -:: :.I_,, 
(.jIi~~..:’ :,;:> :I “$’ ,;,-$>t,:, 

~.; 
, .+’ : ,‘* ,m,’ DATE SAMPLED: 

.$y,fqpLED ,‘By: C,tJSTOpfER~$ROVIDED ~~~~,!.i,?i2’,: ,!: ,~. .:( 
GROSS;WEIGHT: 1’652.:D,,$G 

: pa!s;; .~:,(‘? 
,. ,:,z>,‘:‘; Z~,‘, _, DATE RECEIVED: ,b4lS91 ,“, ., 

OTlkR’.-.‘ID:, SAMPLE NAt-k’~RAW COAL,” AS RECEIVED SAM&TOP X 0’ lDD,, ‘X 200” 

CV?lULkTIVE RESULTS FOR RAW 

CUMULATIVE DONN 

TASTY 
1:30 
1.35 

::I22 
1. 80 

2 2: 
2. 45 SIWi( 

‘YGT” 
1.35 
1. 35 

2% 
1.80 

5: :s 
2. 45 SINK 

% WT 
16. 53 
32. 47 

2.2 72 

2;: 2: 
71.31 
73.40 

100.00 

% WT 
100.00 

E iz 
55.44 
47. ES 

2 i: 

E: 2; 

% ASH 

::i: 

ii: 2 

:: tz 
5. 47 
7. 12 

27. 85 

CUMULATIVE UP 

X ASH %S BTU 

z: E 3. 91 
“““c%’ 

4408: “4: :: E 
ZE 0. 00 
8003 0.00 

3% 55.34 “55i: :: :: 

z: :z 6. 7. 32 81 :zw :: ii 

Ed:: :;I 5: z %E 2 E 

ANALYTICAL RESULTS ARE STATED ON A DRY BASIS 

FIXED CARRON 
0. 00 

:: :: 

:: 2 
0. 00 
0. 00 
0. 00 
0. 00 

FIXED C$RT3;” 

0. 00 
0. 00 
0.00 

2 FE 
0. 00 

:: 0”: 



e$d.id.iEy Jo oa-f Avenue. mammd. NBW “M 10594 PwIw-7m 
b0dd.a llhwon Gmhi” Rccu P.0 e.n 214. cl- Penmvinna IMY) 8‘44886.7403 

waMrl~tGdai”d Wntvorpln&aDMda c.Me 5oEaarl. PRO BrnP8. Ganrrob.WB~“irpm~2~120 3cd,m,~lt,, 
rum k-al”..~ Dwala 30 Uoi,manl *venue. ma”Vaa New “on ,rn9d “,d,,W.,poo 
s. ,ouls Inng”OMlm 1159, PcG.3 SswkeDwe Sf, Loll% Miaa*63444 314,6)204,~ 
wd.#l,np WYd conlld serdca, Inc. PRO e‘x 2374 B,wdon. w&a Jaw “‘“‘eQv&8$ : 

5- 1-91 
MASTER WARNER NO. 105625 

1, QUALITY~.~,CENTER ,BOX~.~280. 
SAMPLE IQ: KENTUCKY #ll,dRUN #90113001 

_ SAMPLER #4tOC?l ; ,, ,+;A,:, : ,, ,~,~ .)p 
: DAiti -S+~~LEl$ ,’ ,~ (~. ;j: 

DAT&R&&ED: 042491 

CEIVED SAMPCE-TOP X 0 200tl X 0 

RAW 

% WT. % MOIST. % ASH %SULFUR BTU % VOL. 7. FIX. CAR 

100.00 3. 55 58.25 
60. 39 

2 :‘: %E :: :z 0. 00 
0. 00 

13120 (MAF) 

“Y+%” “.Z %ASH %S BTU 
1.60 1. 86 

1. 35 2. 04 EE2: 

::z 1: E 
z::: 

z: 9. iii 19 :: :z ::E: 
1. 80 15.66 12237. 
2. 00 11.54 
2. 45 2;: g- 2:: z: 

::z 9044. 
1. 75 4764. 

2.45 SINK 87. 18 3. 54 1019. 

CUMULATIVE DOWN RAW CUMULATIVE UP 

%” ::a; 
1. 60 
1. 80 

2: :z 
2.45 SINK 

% WT 

% 
1: 33 
8. 80 

12.90 

%:,44~ 
lOO.:O 

% WT 
100.0 
99.92 
99.80 
98.67 
91.20 

:5: :6" 
29.57 

ANALYTICAL RESULTS ARE STATED ON A DRY BASIS 

NOTE:. 0.1 GRAM OUT:OF,4973.2 GRAMS FLOATED AT 1.25 

i:, ,', " ,, I ::s, ; J_~,i~ 
yr,,: 



C;Q.- :Q&-;: ,>, -.:::, 
E&l wA&x3iP 097021 ~'l~dL'I!t'X$CENTER. BOX %I0 

-i HM$R$9Y~;~A:~;'948 ~.~'~:~.'~~~~~~~~~~,'~~~ii-lc :::.,; : ~' 
'::SAMpLB~, D:j,:+;~,-+DN :#90113011, SAMPLBR t41001 XBNTDCKY tll :. 1 .,"~:y,.;,~$+,<.p '.:;;',.(-& : 
:: ~OPSRATZ,tfG':CO: ,$PRGJECT' SOD0101 TASK 2.2 

SAMPLBD>iBYz ;:;:,,+(%KMER PROVIDED GROSS WEIQHT: 
~D&TE'SAMF'LRD: DATE RBCEIVED: 
OTHSR Iti: SAMF'LB NM RAW COAL AS RBCEIVED SAMPLE TOP X 0 FIRST 12 DRUMS 

TEST DESCRIPTION RAW COAL/LIBERATION -28 MBSH MATERIAL WBT SCRREN 

, 

FEED FOR SIZE +3" SQ X 0 
GRAVITY WT% % ASA % SULFIJR BTU 

1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 
2.45 SINX 

GRAVITY 

1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
22% 
2145 SINK 

GRAVITY 
'1.25 

:'s 1 : 30 
1.35' 
1.40 
1.60 

~1.80 
2.00 ,' 
2.45 '. I 
2.46 SINK 

CUMULATIVE DOWN 
WT% ASH 

6.21 3.71 
29.01 4.76 

%"3! 
m:13 

6.31 7.15 
8.98 

65.14 10.14 
67.64 11.42 
74.52 16.89 

100.00 34.89 

CUMULATIVE UP 
WY4 ASH 

%% 34.89 

7o:ss 
51.42 
zm 
34:86 81.14 
32.36 83.96 
25.48 87.55 

2.46 
"3% 

2; 
5:54 
6.47 
4.36 
6.16 

13884 
13678 
13128 
12208 
%~2" 
7237 
""8912 

SULFUB BTU 

'2% 
2:85 
::o": 
3.18 
3.30 
3.40 
4.10 

13884 
13722 
13483 
13347 
13050 
12859 
12651 
'E 

SULFUR BTU 
4.10 
4.21 
4.71 
5.29 
E?B 
5:a3 
5.78 
6.16 

8998 
8675 
7068 
4761 
3816 
2350 
1783 
1362 

812 

ANALYTICAL RRSULTS ARE STATED ON A DRY BASIS 



I/ 

-I 

DATE : 5-31-91 
MASTER WARNER NO, 107258 

/ 

,‘, ‘> ,‘,:’ ~,‘~t;.% ,;~“~ ~,a., ~_ ,:~ ,,,, 
Sf,MPLE Z D:?:KENTUCKY # 1’1 RUN :#9,01 13001 ,” 
,..:‘1‘1’ ,i ::;:. SAMPLER #41001 * Z&G ., 

~.OPERATING CO. : PRSJECT~,:9ODO!Dl :TfiSU 22 ‘,’ :. ‘? / ,r,s 
rplIr4E:“~ ,, ,..;.,“,,-)” j,:, r.?G DAT~E~,,SAMPLED: 

:.+a 
).~ 

‘SAMPLED BY: CUSTOMER PROVIDED ‘.‘.Fy ~,ZT 
,;GROSS WEIGHT: 1583.30 KG~-:-:,’ ‘:,’ i’ DATE RECEiVED: 050891 

:OTHEQ ID: RAW COAL I LIBERATION SAMPLE’NiME RAil COAL SPLIT CRUSHED TO 1 l/2” X 
0 LABORATORY SPLIT OF AS RECEIVED SkMPLE CRUSHED TO 1 112” X 0 

CERTIFICATE OF ANALYSIS -----.-_---------_------------------------------------------------------------- 
LES SO2 MAF 

SCREEN SIZE WTX MOISTURE ASH SULFUR BTU PER MBTU BTU 

+l l/2” SO 
20: 

2 3.03 41.49 t2:E 4426 29.68 11492 
1 l/2” SQ x 3/4” SC1 5. 14 29.07 it. 97 13786 
3/4” SQ X 3/E” SQ 19.48 2.57 28.70 4. 24 ;n; 8. 54 13920 
3/B” SQ X 2BM 2.70 38.38 3. 38 8527 7.92 13837 
28M x loom 

=30: $i 
7. 59 1oow x ZOOM 

3: :: 

3: 3 Es: 2: 2: 7: SE 9. 26 p; 

2OOM x 0 1.98 61.91 2. 16 4915 8.78 12904 

SCREEN SIZE 

CUMULATIVE RETAINED - DOWN 
LBS SO2 

WTX ASH SULFUR BTU PER MBTU 

+1 l/2” SC) 
+l l/2” SQ X 314” SQ iA: E f;: iz: G% :z: 2 
+l l/2” SQ X 3/S” SQ 5. 10 

,‘+l l/2” 5Q X 2811 91.28 ::: 2 :: :: %: ‘? T4” 
+I l/2” SQ x 1OOM 33.99 
+l 112” SO X 200M ‘92: E 33.97 4. 14 ‘9::: ‘9: Iii:: 
‘+l l/2" SQ X 0 100.00 35.06 4. 06 8967 9. 05 

SCREEN SIZE 

CUMULATIVE RETAINED - UP 

WTX 
LBS SO2 

ASH SULFUR BTU PER MBTU 

fl l/2” SQ X 0 100.00 35.06 
-1’ l/2” SQ x 0 
,3/4” SQ X 0 ,A 

::;w; gz 1,:~ z: :5 :: :: %; 2 :7” 
8. 11 

3/S” SQX 0 59.35 94 

;28W ‘X 0 

.38. 89 
5:; Ez: 

7. 

;, ~0011~ x 0 ,..~‘I3: ;g ~.a: ;; z!: :z 7854 5699 ‘, :: i: 
;2OOM,X 0 3.87 : ‘61.91 2. 16 4915 8. 78 

3NALYTICAL RESULTS ARE STATED$N ,A DRY,BASIS ‘.‘. 

:!y?+ : 1 APPROVED B 

;& ,,i .c_ :< ., ,,,, &:I”-*:‘;:,, $ :: ,.I. ‘.s .,, APPROVED B 



oould trvnpr 30 “dm.nl Auenue. ma-, ww “cd 10594 9w,w.79(* 
wan.. labon- - Gwm Er.zd PRO Ba 24. OBUOR Panmviylma 4M30 (114!8Bb14m 
Wwtmrla~-dwwvlrpl”b=~~ h?.a5Dfml. P.0 BaPB. Gananla.Wen”k~i”a 261xI 301,WJ~76,3 
tin, Inp,nrli,lq DMlon JO CbmKnf AVBWS, ma-. Nevl “an 10594 P14,7w~,wl 
St. t.nlh Energ” DMe.7 I4594 Pow wlce Dllre. 9 Louli. MilOvn 633146 JldlaJ2Mld 
w*gh,~ an.3 co”hd sm”lCe% he. PO Bar Zlld mandm. ww-2 3dm 8Wb8~.5185 

DATE : S-29-91 
PIASTER WARNER NO. 107266 

‘OTHER ID: RAW COAL / LIBERATION‘-:SAMPLE:NAME RAW COAL SPLIT CRUSHED, .TO~~~;il/2,“;:,:,X 
0 iABORATORY SPLIT OF’:AS RECEIVED ‘SAMPLE CRUSHED TO 1 1/2”‘~ X 0 “,,;q?:‘” ,’ 

I FEED FOR SIZE +1 1/2”SQ x 3/4”SQ 

Y%” z. K ::Z? E: 2: 1. 40 3. aa 
1. 60 5.68 
1. SO 
2. 00 :: :: 
2. 45 5. 76 
2. 43 SINK 22.75 

X3% 
5. 21 
8. 64 

14. a7 
22. 22 

::: 0’2 
70.47 
83.99 

%S 

5 i2 

:: 6’: 
5.77 

‘7. 16 

9: 4’: 
12.22 

““‘cw :: % 0. 00 0.00 z: % ::% 
/ ! CUMULATIVE RESULTS FOR SIZE +1 1/2”SQ X 3/4”SQ 

CUMULATIVE DOWN 

Y%” % UT 
6. 11 X3P% 2762 

BTU 
13951 

1.30 4. 91 13722 

:.:z 

2% 2; 

6. 28 

23: “02 

:.z 25: ii: k 7: 
3. 14 :z:: 

z: :8” ::i% 
2. 00 z: :$ :. E 3. 67 12963 

2. 45 77.25 14. la 2.45 SINK 100.00 30.06 2 4: ‘EX 

1,~ ‘. CUMULATIVE UP 

:RAVITY y. UT .~.. :Xi:+,S” ,’ % s 
: 1:25 ,: .cT:, $30. 06 s.9s 
,,%I .‘30, .‘i 

: 
-6.y.17~ 

,1:,3.5 ‘~‘,,, :,, 63. ‘21 
::i:7’p; go 

: 7.7.7:; 
,ljlpO,~, ,: 
,l.-60 ,~ ‘. 

~41.73 
:$.+4:,.71 (. 
‘ix.:.,. &3::27 : ‘: ,’ 

z: ‘73 
,;;: ‘~;;,$~;?$$J ~~ 

.;gT&& 

11.41 
29.94 -:y:;JI). 52 11. ?3 

,2E. 51 
22.75 

,,. “. 

FIXED C$“@N 

% :: 
$ cg 

2 22: 

:: ii! 

““‘z5” FIXED C@.p;;N 

0.00 .oo 

$‘jZ 0; 

00: 2: 

:: ‘E 

:: ti: 

ii?:: 



ILoG+3urrplDlb!alal IISP,PoDeSeniceaiue,S,.Lanr,Mirmnibl(d6 J~dU32c4l.l 
w.lpYcg and tim Ynic.s, Inc. P,O, ea” 2371( Bramn. me.2 ylzpo 8131689~5185 

DATE : 5-29-9 1 
WASTER WARNER NO. 107266 

.’ 1’ GUAL’ITY’ CENTER:i,DOX 560 
~.‘b l$O?iER :tC ITY, -~:?A 1.5~7.48 :~3&:,-;: >y, 

OTHER'ID: ,RAW COAL /JLI#RATION 
i 0 LABORATORY SPLIT OF,~AS REC 

FEED FOR SIZE 3/4"SQ X 3/a"SQ 

:RAVITY % UT 
1.25 14.78 X3fz 2x6: 

BTU 
13830 ““‘E5’ 

:::i 27.87 
1. 40 'A: TZ 

9. 5. as 04 2: E :w:: 0. 0. 00 00 
16.82 4. 54 1~1785 0. 00 

:: k%. 3. 1. 80 98 26.86 5. 29 

z: 2: c: 75 

'ZE :: 2: 

5: :: 6: :: E% :: :i?l 
2. 45 SINK ta.65 E $i ;: %" 886 0. 00 

CUMULATIVE RESULTS FOR SIZE 3/4"SQ X 3/a"SQ 

CUMULATIVE DOWN 

% UT 
14.78 
42.65 

z: zi5 

z: El 

2 2': 
100.00 

:RAVITY, 
,+:23 
l,.j30 
,:x35 
2 I ,so 
'il, '"M) 
.i11:"80 
2l.00 
~~2.+3 
%?&W :,SINK 

4 “_i ,, &@g, ~‘P$.%,, ::~, _ .a,,, :~& 

““‘F&” 
:: $3 0.00, 
f+y’ 
0. 00 
:: :: 

FIXED G+.;giN 

2 :: 
0. 00 

2 E 

::, l% 
0. 00 

FIXED C$pB$N 

:::I: 
0.00 

::iE 

:: E 
0. 00 

7. UT .: Z,ASH 
-2a., 30 

y..: 'Ei <"- BTU 
4. 20',</ 

VOLATILE, 
,x0014 

.x+32. 76 
,;:45.'82 

FIXED C$RI3iN 

2% 01 :. 
6. 72'? 

ia. 65~“.-: 
~,,~~ 6.,.63$& ,. -:f:$ 

:;qp93 ? .,Y7:.*0$ :'."yreac, 
~,i<.', 'i ,, a; ., 

., ,.$ ,,,a“ 
ANALYT,ICAL:,~RE$ijL~S .ARE~,ST4TmlON,~~RY;BASIS 

'/ 
'as;. .': :5x: ~..~~~~~~;;,uI:..‘y~. ,A* ,.'I ;~.:*.& ,, .,: -~: ~;::: 



eonld Ernfgy 3ocbmmlA-. ma-l. New “M <as94 91417w.Ipm 
w--a - Golmin Rmd. P.0 Bar 244. cr-. Panmviaoio ,M30 *141*861400 
War~~Wmvl.ql~ Roule50~~CPO.Ba~~,Ganona.WenY”~i”la26,X1 324iW~.76,3 
Mh-.e.-w - so cmlr.zd A-. Tm”wco3 New lea 1’2594 OWl(n~7pJo 
II. Wl - DNwa 4,591 PC+3 s.3rke owe 51. Loul. L*rYut bllah 3<41432@d,4 
W.‘@bwJ wwl c0nl.d Lnkn. K. PRO Box 2374 bn-.¶c.l Rcw.2 3dm 813ibBP5185 

DATE : 5-29-91 
MASTER WARNER NO. 107266 

FEED FOR SIZE 3/8"SQ X 28M 

:tf;;TY 

:::I: 

::2: 
1. 80 
2. 00 
2.49 
2.43 SINK 

2. k% ” X3fz: 
20.64 6.03 

';::G 
a. a0 

‘12. 17 
2: :z 22.05 

1. 6s 3. as 
29. 32 :,90. 92 

XS 

:: ;z 

5 z3’ 

:: 22 
4.92 

'3: i: 

CUMULATIVE RESULTS FOR SIZE 3famso x 2an 

CUMULATIVE DOWN 

Y%” 
:~:k! ‘1 f 2: 
~1. 80. 
2.00 
2.45 
2.45 SINK 

2. :; : X3f:!: 
z: $2 6.47 5. 44 

:: 
;4: p,:,: ~~.'?,-‘I'~~::zll 

65. 15 :, h2.67 
66. a3 ',13. 64 

,70.68 
100.00 4:: z: 

,~, ::>,:y;:;,: ,~ ,a,.;, CUMULATIVE UP 

““‘FE5’ 2 :: 0. 00 z: ii: is: :: 0. 00 

“““zi” 
0. 00 
8::: 
cl: “0: ~: 

2 i% 
0. 00 

FIXED “$I‘;:” 

:: :i?J 
0. 00 

:: :: 
0. 00 
0. 00 
0. 00 

FIXED "~%Gig" 

:: :: 

:: iii 

:: ii: 

:: :: 



oou*(- y1cmm,*-.mawcm,New”m 4@5v* OI.wW~IM 
lamw(obwnm Mruan Ga(liN” Rmd. PO Ba 244. aerrm. m”mvvo”b ,t.52u 8141886.740) 
wamwl&omlab dwnlwfgl*- -50~~,.P,O.BcoP~.GaimnB.WerlV”~“o26720 3cd1W3.7613 
fu+ tw,- hh!ul XI oalmnf *“enue. mnxood. New “rn 1a94 PIU7W.mx 
St - trnroI DI.Ma I1591 pegs SeNklce cdve. 51, kmr. MlYairl &I‘46 ,WdJ2@4<d 
Weqh,mg ad Cahd SeniS~ Inc. PRO Ba 2174 BlOndon. FlWlda 3dm 811689.5785 

DATE : 5-29-91 
MASTER WARNER NO. 107266 

TO 1 l/2” X 

“.,, FEED FOR SIZE 2811 x loon 
i: ,z,, _ 

ifp*; X”‘WT %’ ‘ASH %S BTU 
5. as 1. 12 1. 92 

:::: 16. 78 5: ziz 2. 32 :kz; 

1.40 ‘9”: :t 3. 58 5: $7 :E:Y 

::,z :’ ‘2 :: 10.82 
z:: 67.38 .i: 

3. 4. 33 05 :z% 
5.E 2. 1.47 11 6. 20 7424 

2: 45 SINK 21.51 82. a7 5: z “Z2 

CUMULATIVE RESULTS FOR 'SIZE 2SM X 1OOM 

CUMULATIVE DOWN 

!“2” 
:,: .:: 
1 i ~40 
1.60 
;;,:g 
2. -45 
2-45 SINK 

“9.~ii 
22.66 

$7 :z 
72: 46 

52 z(: 
7a: 49 

100.00 

1792 
E?:: z: E 
2. ,71 
2. 78 

:: :; 

i CUMULATIVE UP 

“““Ek” 0. 00 
2 :: 
:: i% 
:::o” 0. 00 

““‘x5” 
:: :: 
:: 24 
:: iii: 
:: ii? 

““‘EJ” 0.00 
:: :: 
:: % 
2 :: 0.00 

FIXED CARBON 

:: :: 
0. 00 
0. 00 

2 :: 

:: :: 
0. 00 

FIXED MP;;” 

0. 00 

ii: iii 

i-i: 8: 
0. 00 

:: :: 

FIXED C&B”;;” 

:: E 

,,, 2 :: 
0. 00 

:. 
0: 

E 
00 

RAV,ITY ‘~ %..WT, X ~~ASf-4 y., s BTU 
lr.25. ,I :‘I 23:;86 3., a7 10411 
q3* ,g 

100.00 : 
3:99 : 

:; iz .g&% 
94;,12.” 
77.134~ 

gg;;-~ 
4. 36 

‘~~~~; 

,~..&O’&L -, 
5% :i*a’.:, ‘, 43ka 
;‘,A; ,52;44 

;:2; 
3%;:: ty*o iy,, 

2;, 00 j., i g!$ $g 
;.$.C~~ 

;: ‘22 :Ei 
2.~,4~~&+ " : 
F,:*%p”K 21&1.,~ ,‘, 

al;!49 7.:41 
a2:!87 :i 7. 43 ‘. 

886~ 
632~:: _ 



oould~mpl Joaam”tAveoue,hun*md.Nsw”m mw PII,W~Ipm Wmn.rLatadcdl Dlbuhm G3lil” Road. P,O. eox2u oesan. Fanrwi.nna 46b10 8,4188614m W-L+ara(or*.dW.dvl~kc4”!xtm aovte50~olt,PO~Bar98,Golmana,Wer(””gina26120 3@d,O93~70~3 MB Dwwon Y)uol-, AveFuQ. marwaxf. New ““k whvd 9,417W~JpJD It. Lou!3 E,w#p DMua IISP, Pope WCS Dove. 51~ Loul% M,,,‘TJ 63u.5 314u320414 Wd+l”&l ati mtmi sm.k”, Ins. P 0 ear 2374 Biondm. Flrni& Jaw 811!689~57*5 
DATE : 5-29-91 

MASTER WARNER NO. 107266 

DATE SAKPLED: 

FEED FOR SIZE 1OOM x 200M 

% UT 
"lf% 

BTU 

12.91 9. 17 1.99 5%: 
z: i: 2. 62 2. 2. 45 43 13941 

23.20 :: 7:: 5: z ZE 

7: 2 52: 2 5. 4s ‘I%2 
3. 13 ,~75. 23 9. 66 

2;~45 SINK 29. 75 86.35 7. 26 “ZT 

CUHiJLATIVE RESULTS FOR SIZE 1OOM X 20011 

CUMULATIVE DOWN 

% UT X ASH %S 
12.91 2. 09 
E: G:: ::29’ 1.95 ,2. 2. 23 15 

36% :‘: :: AZ 53~ 

E:E :: z: 2. 2. 51 56 
70.25 E. 69 2.‘45 SINK 100.00 31.79 ,$‘,Ti 

:_ 
CUMULATZVE UP 

X UT 
‘E: :f: 

77.91 
69.06 

%: 5’; 
34. 14 
32.88 
29.75 

X ASH 
‘~.36. ,,,31. 29 79 

MO. 32 
‘, “5. 13 

‘pm: g 

.83. 59 
,,iBS. 29 
;$26. 39 

,~y. 8 ‘,BTU 
;4; 4. ta 49 I 8.578 9381’ 

“4.~76 8060. 
~I‘j.,?)b,::‘, 

‘9:41 3 
7307,,~ 

,7; :09 
,6404 

~.?,.,.a2 YE? 
“~ 892 17.:49 

; ,;!::26 : " “:677 

““‘F&’ 
:: Ei 
0. 00 
:: :: 
:: i% 
0. 00 

FIXED C$R;iN 

:: Ei 

:: “0: 

:: :: 

00: :: 

FIXED C$R;tN 

:: :: 

00: :: 

:: %i 

2 % 

voLFklE 0: 00 
g:$g 
$: ‘0”: 
:: pi% 0x0 

FIXED C$U3I3N 

ii: i% 

2 L% 
0. 00 

:: :: 
0. 00 

,,,, 

~,@& ‘. ANALYTICAL RESULTS ~ARE@ST#ITED;. ON:$“iDRY. BASIS 
.,. 

,,::,,<. ;:; ;, A 
/1 I /I 



oouldzmrp* 3ouai-lAwwe ma”“033 NeWYoni lasw cw,,w.7m 
%I”., Labml~ m.isLsn GallW” kc.3 P,O. Bn m. u- f.mwu.mb w430 8141m6~7400 
W-lOt.xd&o,WM”!rmbs Dlrwon Rar,e YleaSf. PRO. bxP8. Gorrmnb.Welf”i,el”bZ67~ 3cd1.593~76,3 
kw In(ll”rn4 Dmlon .?o aoilmonf Arewe. mmwocd. New “a* Ic3W 944,Iw.,m 
St. Lou,. m.,g” Dlvlda 115% PCS SeMce onue. SI. LoJr. MirnXlri 63144 3,4,43x4*4 
Wdghbg an* Conhol %Wbes Ice PO, Box 237d MOMW. Ha* Ed%%- 8431689~5785 

DATE : 5-29-9 1 
MASTER WARNER NO. 107266 

/ L “. I Ira 
.1’ ‘GUAiITY CENTER EOX 280 
.HOMEA CITY, PA 15748 ‘:*;i SAMPLEZD: KENTUCKY Vll- RUN #90113001 

OPERAT>ING~CO: : PROJECT 9ODGlOl TASK 2.2 ” :+$;~P’-ER~ *415)01 
pj1,4E: 1:~ :, ; .y 
SAMPLED BY:‘CUSTOMER PROVIDED 

DATE SAMFLED: ,>T,p ., 
.-GROSS ::WEIGHT: 1589.30 KG ~,: DATE RECEIVED: 050891 

;DTHEX ID: RAW COAL / LIBERATION SAMPLE NAME RAW COAL SPLIT CRUSHED TO 1 l/2” X 
0 LABORATORY SPLIT OF AS RECEIVED SAMPLE CRUSHED TO 1 l/2” X 0 

I FEED FOR SIZE 2OOM X 0 

Y%” % WT 

1.30 ;; 
X2f% 

%S BTU 

5 :z ::55 :zE 
:::: 1. 1. 80 84 13791 2. 95 

1. 60 19: z: 
1. 80 

17.54 5: 23’ 
::: i: ::8 

EM; 

:: % 30.64 1. 1. 36 29 1E?88 

2. 45 SINK 48.32 6:. 23” 4. 03 ‘%Z 

CUMULATiVE RESULTS FOR SIZE 200M X 0 

CUMULATIVE DOWN 

:i?fgTY 

1. 30 

::% 

::.i: 
2.00 
2.45 
2.45 SINK 

%. 2: . :z 
20: 2: 

5:: E 
.51.68 

100.00 

X2f:r: 

-5: 4: 

:: 9’2 

E: :s 
33.30 
60. 52 

iy.7: 

::5; 

::25 
1. 56 

2:: 
2. 69 

CUMULATIVE UP 

kA% 
60: 53 
60. 55 

2:: $2 

5:: E 
84.03 
89:63 .’ 

RESULTS 

BTU 
13939 

:%%9’ 

EE 

EE 
9351 
521s 

““‘E5’ 
:: 0”: 
0. 00 
:: ::: 
:: :t 
0. 00 

“““z5’ 0. 00 00: :: “0: i:: :: is: 0.00 

FIXED C$R;“oN 

2 iii: 
0. 00 

:: 2 

ifi: :: 
0. 00 

FIXED C.+Rz;N 

0. 00 

:: :: 
0.00 

:: Ei 

:: go” 

FIXED CgE$N 

2 :: 

2 8: 

:: :: 
0. 00 
0. 00 



oould cn.‘g” 3cuai,manl Avsnue. wxnwoza New “(x* 1mv4 Pw169~7m 
VdGTn., iaomfti DMM Gdlifli” Rmd. P,O Box 214. cm%xn Penmvona <tea Il~dlBBb,dm 
wa”mrLabm,ak* weal nlpmkl Dkkla Me M me RO B.n 98. GC”“.?““. w.%t MO’M 207m 3M,bO3.76~3 
IU t”g,,nml~ lzivbk4 JO cmr”?.ml\rsnue. Banwco3 New “cd w594 Pw7w.7900 
I,. M, cn.,p* chium ,159, Pop SeMce 0n.e 5, LNI. Miaoduri 61346 5w4320414 
W.,.+,q and ml.o( aNlo**. ,“S. PO. &ox 2374 BroMmn. Rc.laa ww 81316805785 

DATE : S-29-91 
MASTER WARNER NO. 107266 

L u rlw 
;i: ;l’ QiJiWITY’ CENTER BOX 280 

,, ,,, 

: I-.;HO%R,,C I TY, PA 15748 i,:,SAMPLE ID;,_KENTUCKY ‘#I1 RUN’G90113001~~~ 

ORERATIN,G”-CO. : PROJECT 90DOlOl TASK~‘2’2 
,::$_, ,SAHPLER R,~lO~l $;, .‘,,+:, .,’ 

:: 
: ~, 

fi1r-E: ‘. ~.. DATE, SAMPLED: :~ 
SAMPLED ,BY:. CUSTOMER PROVIDE0 
GROSS UE,IGHT: 1585.30 KG DATE RECEIVED: 050891’: 

OTHERS ID: RAW COAL / LIBERATION SAMPLE NAME RAW COAL SPLIT CRUSHED TO 1 l/2” X 
0 LABORATORY SPLIT OF AS RECEIVED SAMPLE CRUSHED TO 1 l/2” X 0 

FEED FOR COMPOSITE +1 l/2” so x 0 

ygTy ;. E- x3fSg; 
%S BTU FIXED 

1. ,30 23. 12 3. 64 5 ;: EG7 

“““txi’ C$R;;N 

1.35 16.00 8. 44 3. 19 13091 :: El it i% 

1.40 5. 83 12.54 3. 55 0. 00 
::‘S: 10.12 

7:. 9. Z’: 20 
2303: z 3. 4.35 77 

::z: 
00: f% 

2 :: 

2 :: %: 2: 6. 5. 32 51 %23 2923 :: :: ;: i% 

2.~45 SINK 26. 28 88.84 5. 84 768 0. 00 2 iii: 

CU?lULATIVE RESULTS FOR CO?lPOSITE +I l/2” SG X 0 

CUMULATIVE DOWN 

Y%” % WT 
7. 85 

; 3; 
E: ‘9; 

1. ,40 52.80 

:::: 22: E 

2: 00 2.43 67:: 35 
2.>45 SINK 100.00 

x3ASg! 

2. :: 
6. 94 
9. 14 

10.61 

::: 2 
35.04 

%S 

z: ‘7’: 
2. 87 
2. 95 

:: E 
3. 23 

::f% 

“““zi’ 
:: it 
:: 0”: 
Ei: :: 0.00 0. 00 

FIXED C$R;IziN 

“0: :z 

2 0”: 

ii: :: 
0.00 
0. 00 

CUMULATIVE UP 

RAWTY % WT X ASH ,x., s .B.TU 

1.: Kg; 35 %: E :9 48: % 46 

4!$03 ‘8999 VOL$T%bE FIXED C$Rg;N 

4.96 

,:ys ,, ANALYTICAL RESULTS ARE GTATED ON A’.DRY BASIS 

(.. 
&y.).y ,._., A / 

/I /- //A / 



DATE : 4-30-91 

C.Q., INC. 
1 GUALITY CENTER 80X 280 
:iONZR CITY. PA 13748 SAMPLE ID: gE’:;;tKY NO. Ii RUN #90113001 

OPERATING CO.: RAW COAL/LIBERATION 
rl1:rE: DATE SAMPLED: 
SAMPLED BY: CUSTOMER PROVIDED 
GROSS MtrIGHT: 635.30 KG DATE RECEIVED: 2/20/91 

OTHEF: ID: RAW COAL SPLIT CRUSHED TO 3/4-IN X 0 LA8ORATORY SPLIT OF AS-RECEIVED 
E%‘i?LE CRUSHED TO 3/4-IN X 0 -2SM MATERIAL WET SCREENED 

CERTIFICATE OF ANALYSIS _- _,._.. ------------------------------------------------------------------------ 
L8S SO2 MAF 

SCREGN SIZE WT% MOISTURE ASH SULFUR 8TU PER MDTU 8TU 

1. 72 2. 68 49. 81 8. 00 6808 23.48 13564 

$2 :: 4.75 4. 25 31.7; 36. 50 3. 5. 33 4s 9581 8725 ‘? E :z% 
4. 03 2.05 23.29 

3: E 2. 1. 58 51 31.23 62. 60 

2 :; ‘EG2 z: zz 13706 

2. 12 4921 8. 61 :zz 

CUMULkTIVE RETAINED - DUNN 
LBS SO2 

SCREII:< SIZE WT% ASH SULFUR 8TU PER MBTU 

+3/4” SQ 1. 72 49. 81 23. 48 +3/4” SG x 3/S” SQ 5 :7 Es 
+3/Y- SQ X 28M E: 2s s: ta 4. 19 ‘k :: 
+3,‘4” so x 100M 95. 52 
+3 “ii:’ 
+3:/;‘. 

SQ x 200M 96. 45 
2 2: 4. 17 

x 
9.21 
9. 23 

SG x 0 100.00 35.60 
2: :: I%% 

9. 20 

SCREkN SIZE 

CUMULATIVE RETAINED - UP 

WT% 
LBS SO2 

ASH SULFUR BTU PER MBTU 

‘“9:: % 35.60 

s: “0: 
:: Ai z% ;: z: 

“2 z: 

“52: 62.60 5: 

:: 2: :“oz ;: zz 

2: Ei 2. 2. 61 12 4921 5868 :: z’: 

ANALYTICAL RESULTS ARE STATED ON A DRY DASIS 

PAGE 1 APPROVED BY 



St. kla clnrgv Dlvuk.l I 159, poDe SeMce Dnus. St LMI. Misux aM4 v..~h,nQ and can(rol s9rVkrr Inc. PRO. Ibr 2314 Blarmn. - 34299 
MASTER WARNER NO. 098422 

C.Q., INC. 

I FEED FOR SIZE +3/4".SQ X 3A"S.Q 

GRAVITY 
1; 25 
1. 30 
1.35 
;f~zg 

1. 80 
2:oo 
2.,43 
2r45 SINK 

$,, t44, :. 
E: z: 

2. 88 

f: 4": 
.98 

~3~26 
27.39 

x$5-; 

5. 09 
9. 37 

13.70 
25.64 

2:: % 

2: % 

:‘:,,:ptE 

~2: 74 
3.37 
4. 14 

2: 2 

Y: ii 
',9.86 

I CUMdLATIVE RESULTS FOR SIZE +3/4"SQ X 3/8"SQ 

CUMULATIVE DOWN 

‘:RAVITY % WT 
1: 23 7.,93 x3fz 
1..30 

%: 3462 

4.79 

:::: 6. 10 

,::,:g: 2:. El 

5: 

:I$ g 2:. z: 
67: ii; 

:z 

G: 2:: 
:: T5 

:2:45 SINK 100.~ 72.61 00 32.11 11.86 ,:3. pi: :2 20 

.’ CUMULATJVE UP: 

BTU _ 
9485 
9098 : 
;;g ,' 

:i?z 

:zi: 
1097: 

VOL;TfmkE, 

0. 00 

:: ::: 
0. 00 

:: El 

:: :: 

““‘i%’ 
:: 0”: 
i? :: 0: 00 
EL::: 0.00 

VOLATILE, 
0. oo:.; 
0. 00’. ‘. 
0. 00;:‘. 
0. 00 :: 
0. OOL 
0. oo#;, 
g: cll:j 

,o. 00; 
~;,:k>:: 

FIXED Cf.lp;EN 

:: El 

:: ::: 

:: ii: 

:: i: 

FIXED C;";LiN 

0. 00 
0. 00 

i-i: ti: 

z: :i?i 

:: :: 

FIXED C$W&N 

0. 00 

:: % 
0.00 

iti: !E 



wmnulabmi*. - ca&la”limd. P.O. %*214. aevan mnramb ,&.?a 8,4,eab,dm 
War-o(Wml~~ln~c.~ ~50~~~...O.BaPB.Gam3”la.WertYlr~im20,X) 304,W3~,01J 
IWI IWlwaha DMbn Jo cZd,monl Avens. rt.xnwmd. New “a(; ,a394 PIuIw7m 
sl.Lou* f.wwDMuon 3,591 Poyewre aim. sl Loulr. wbaJri&33(dd 314143204,a 
w.klnha and conhol SmYeoL b. P.0 ear 2374 e.- Hrndo J4m et3BJIJF6 : 

s-28-91 

MASTER WARNER NO. 098422 

FEED FOR SIZE 3/S”SQ X ,2SN 

;$;TY :. !& x3.gy %: S’, ETIJ ; ,‘~ 
““‘E5’ 

FIXED C$p;IiN 

1. 30 1. 35 7:: :z 5. 64 5::: :tK lo;,49 3. 11 12961 ii: :: 2 % 

I. 40 4. 59 14.89 0. 00 
t: I% 9. 22 

? 7: 

38.16 24.93 
2 2: ;z;g ‘,’ 

iti::: 
:: :: 

8414 0. 00 

5 
i: 

z: 46., 33 :: :: 7037 
45 SINK 29. 3. 00 55 ,72: 89.59 61 4.~~66 5.09~ 2951 594 

‘, 2 ,% z: :o” 
.’ 0.00 0. 00 

CUMULATIVE RESULTS FOR SIZE 3/S"SG X 2SN 

CUMULATIVE DOWN 

:fkGTy % WT 
7. 23 

:::: s: 4”: 
1. 40 53.99 

1. 60 22% 

67::‘:: 
SINK 100.00 

%3fYg!j %S 
2. 19 

5. OS 
6. 82 5: % 
7. 51 

lO.jOS 289: 
; p; 

5: El 
14.98 3.,11 
36.62 3. 56 

,‘: 

y, 

FIXED C$p;tN 

:: 0”: 

:: :: 

:: :: 
0. 00 
0. 00 

,CUtlULATIVE UP ..\ 
?AVITY 

:;g 
l?i35 
l..?iO 
;: i.6:: 

ZL 00 
2. 45 
Z/45 SINK ,,. 

: % ,WT 
‘100.~00 
‘: 92.i 77 

66+9 ~., 
.;~ y 50.;$9 
,/ * 46.~~0 1 ,:‘,‘i,‘. 

‘.i~ ~36/.$7~ ‘>‘, / 
i:, 33. PO ,’ 
,;32.‘35 

:~,~29;;~$10 ,+?- 

;;t,z; ‘~% s ‘L, 
39224 

3.:96: :, 
A&&& ,~’ 

52;32 
,6J.$2 

,y3:>96~:,~’ 

7o,$s9 
::4%36 j:‘, 

821~29 
+py ,$.., 

86.‘~:32 
.“;q/&&; y 

e-I.::74 
~‘..i35pq ,<,’ 

‘,4.;7~ (, 
S,9:‘>S9 ,, ,, .~4&f¶i 1, 

AS A M”Tw.L PFO,EC,,ON TO CLIENTS. THE PUBLlC AND O”RSEL”ES. ALL REWRTS ARE SUES 
MlTTEO liSnilECOIlF,DENTULPRDPERnOFCUENTS. *HO*mHOR12mON FOR PUBLICATION 
OF ST*TEUE”Ts. coNCL”SIONS OR EITRACTS FRW OR REGIROlNG OUR REWRTS 15 RE- 
SERYED PENWNG OUR WRl”EN APPROVAL. 



ould lnrpf .?o uwmant I\-. TDcmwood. Nev “cat ,a504 ow7w~Im 
wanwbbamluln Dhwa Gasnin kx.3 P.0 Ba 214. u-. w”wtm”b v&?o 1114188614m 
vl-Labomlnr!mdl&V4(*- I)Me5oE.a P.0 Bca98,GarmnB,Wer(V”~~“~*~,~ 3064W3.1613 
f4nl hgt- - 2.2 cdrr.M A”ewe. TkcmWood. Nav “a* mv4 Pldl7W.Ipm 
St. ,* Emrm - 1,594 PC.3 Sewlce Ddue. Sf Lum l.aXm &xl65 JWdl 
VI*- a”4 caho( L&n. Inc. P.0 Box 237a Brandon clolda 34299 813 l&f~ : S-28-91 

MASTER WARNER NO. 098422 

C.Q., INC. 

FEED FOR SIZE 28W X 1OOM 

gvrw,: ” 

rig 

1:40 
1.60 
1 ./80 

5~:: 
2i.45 SINK 

2. :; 
28.64 

3. 03 

:::2!: 

:::: 
'.l. 72 
21.20 

CUMLATIVE RESULTS FOR SIZE 28N X 1OOM 

CUMULATIVE DOWN 

VoLmiE 
:: :: 
0. 00 
:: :: 
0. 00 
iii: Es 

Tf;;‘Y % WT %S BTU 20.59 
XlfSY 

1.95 13997 “0”;‘;~’ 

1.~30 
z: z: 

2. 66 2.26 
1.35 2.81 2.28 ::EE 

0.00 
0.00 

;;g 63.25 
,52: :7 

"5: z 2.39 2. 53 13671 
1. 80 5. 92 

22: 2.73 2 

:::zi: 
"0: :: 
0. 00 

E?:: 
2: 45 

%: :: 6. 7. 63 45 13237 13044 :: :: 
SINK 100.00 23.43. 3.90 .10420 0. 00 

,/’ (~I ,:( ~.’ R’AV,ITY s .L”.% WT 
‘l:,r?S~ .;..~ ,, ioo. 00 l>S#O '= : I'm ~' ,,,, 79. 41 
le:.3s : '~ '::50. 77 r;pO,, .,~:' 'Yi. 
$jjgg ‘.,, .,. * ', g: ;; :':~ i( 
2:"&. .1 ~25. 51 
2~45 ,. ,,1 ;:z ;z 
2?$!5 ~;?Y+lK:~.~. ,21:20 ;i, ,).,% ::&:f;c>;,c\, / .,: .> 

&MULATIVE UP 

%, ASH ” 
.gy ;;, 

43.57 
46.,00, il:'Z 
5?.:&1.:,~ 

z kz 

,6::51 
7::92 

80.,52 gg 
85. !3,' 8~:28 

““‘Ei” 0. 00 
::o”: 
2 :: 
:: :: 0. 00 

FIXED Ci%p;gN 

2 :; 

:: i% 
0.00 

:: :: 
0. 00 

FIXED C$WtN 

0. 00 

ii: E-i 

:: :: 
0. 00 
0. 00 
0. 00 

FIXED Cc4Wl3” 

0.00 

:: iii: 

:: %!I 

:: % 
0. 00 

G;:” p:: ,. ~;:~j.,c~.~:~j;y 
;+,, ,,I ,~ :~.. :tr-ANALYTICAL RESl+TS-ARE: sTATED iJN 5 ‘b:h BAS,IS : . +g*; ;*‘::;- “1 ‘. : 
@ ‘“” as, .: .;qgy::;,: “$& .1 -.,.‘L~~~~*>,.,;. ” ,?;, ‘-~: ~~~~~~~~~~,::*,‘:,r.,~ ,~::(; ~/y ‘~ ~-&$g:<. tI;; “,f ,‘, 

/\ 
*:’ 

/\ I 
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oould Inw Jo Clol,moof I\uenue. TMnwom. Ner “a* la594 P,alw79m 
Wan. Lahm,MS OMIa Galin,” Rcc.3 P.0 Box 214. creuar Fann*nio ,M30 8,4,ea&,~ 
Wwn.tlearawndWmiVkgln~~ -50~*.~.O.%rPB.Garro”b.W~,Vl,~im2~,20 Jcd,W3~7013 
Fwl b!$mdq m”kb.7 Jo C**m.xf Avenus. TM”wx.¶ Nax “cd Kern 9,*,7m.,pm 
ItiWlplDhDla ,,591~~SaMCBDilis,Y.~i~.-l~3(M 5,443 
sv.~lng cd cMbdL”icn. Ihc. P,O e.n 23UBondn. Haldo 34-s 833 WE : 5-28-9 1 

energy MASTER WARNER NO. 106185 

c. Q. I INC. 

IAld 

Y%” 
i:Z 
i: 2 
!, fj:: 
i: 45 
?. 45 SINK 

% WT. 

100.00 

% WT 
11.14 

‘2 T4” 

::: 2: 

f: :z 
~2. 09 

30.49 

% HOIST. 

3. 65 

% ASH XSULFUR BTU % VOL. % FIX. CAR. 

z: :.z 2: $I: .: :;:g .o. 00 
13706 (MA;?.“’ 

0.00 0. 00 

%S BTU VOLATILE FIXED 1.93 14086 

5 :: 14051 

gg~: 1316L 

:: 0. :: 00 

C$;“o;td 

0. 0. 00 00 

2 Ez, 

$ g 

: 00: % “0: z 

5: 77 
11823.:, 8793,: ., .‘: :” ::, :: 2 :: 

,. 
8.35 “ii;, 2,’ :: :: :: fizz 

PAGE 1 OF 2 



aadcl t,nlgy 30 wmrn A-. lk.-. NEW “W 40594 -?,4,70-7m 
Wmrn. Lab0mlai.a Dtdhl Gdmn liom. P.0 Ba ad. cc-. f.mrsV”“b 4MJo 8,41enb74ol 

5 28-91 
wmmu~amdwtivhglnm- ~5l~.PO.BaPB.Camaou.W~ifYIpina261X1 x4w3-7013 

NO: 106185 

C. G., INC. 

,,~, 
IT OF-AS RECEIVED S 

CUMULATIVE RESULTS FOR RAW 

CUMULATIVE DOWN 

f%” % WT 
11.14 

. :: F2: :z 

. 20” 
‘, :, 46. 79 

L’ 

. :: 

2:: G.2 

.:: 
29’: :: 

SINK 100.00 

% ASH %S BTU 

::22 2. 1.93 04 14086 14067 
1. 91 
:: ii 

iI: ~?f: ~(14023 
lz: 5: ..:3”g; 

i::; 
5 $9 

:%% 
7. 43 

31.02 4. 26 ‘%% 

CUMULATIVE UP 

f;:” 7: WT V+:; 472: 9455 BTU 

: ii ‘% 75.41 :z 2;: z: :: $2 %3: 

: 2: 65% 2: E:’ :: 
5. 33 7171 
6. 13 ,548O 

g 
:rl: E g: ~,;y 7. 49 

” Ez 

: :; SINK 
32. 59 83.61 is: ‘7: 1001 
30.49 84.79 8. 35 803 

““‘CE~’ 
:: i% 0. 00 
2 ::: 
:: :z 0. 00 

““‘r&i’ 
:: :: 0. 00 
2 tE 
:: :: 0. 00 

‘. 
:_ 

: ANALYTICAL REsULTS ARE STATED ‘d&.,&i DRY,BASIS 

.~ 

,, ‘,., ., ‘.; 

,, ,, ,., - i: 

.‘I 
(,,. 

FIXED C;f‘;gN 

:: El 
0. 00 
0. 00 
0. 00 

it :: 
0. 00 

FIXED C$GJ;N 

2: % 
0. 00 

2 2s 
0. 00 

:: :: 

@!F 

/ &a. 

I*? 

v- 

AS A urn”*!. PROTeCTION TO CLIENTS. THE PUBUC .wo WRSELVES. AU REPORTS ARE sue- 
YlrrED *5T”EMNFIDENT(*LPROPERTYOFCUCNTS. *NO*“THOR12ATION MR P”BLlcATOW OF ST*TEMEws, cQNCL”BlOWS OR EXTPACTS FROM DR REO*RDoNG OUR REWRTS 15 RE- SERVED PENOlWO OUR WRlTlEN APPRo”*L~ 
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ooed Inrev .?acmmt*venue. TMrncca New “an 1&5v4 Pl.wW.7~ 
w- tabam- - Gd!ml” WC.3 P,O. Bsr 2u o-. Palrayluo”b 4M30 L11418e674rn 
W-L.7~wlndw.d”l.ql”~ mwc.7 -soEaf. P,O E‘XPB. Gurm”b,W&Vhpina261ZO .3wlbv3-7b13 
k*l Ing!nnl!n# mvwon 30 mimmt wenue. m.mTwc.x. New “CT% Ice?4 w411wmm 
al. lea smqy cwak,7 IIMI pow wka D6.e. 51~ Lovll. Mi%mAb31a4 3141432cd44 
W.i#l,ng aed c-anhd Lr.k.s. Inc. P.0 ear 2174 Brondar. Flondo 34m B’J#ff~ : 5-24-91 

MASTER WARNER NO. 106688 

C. Q. I INC. 
..,,‘llQUALITY CtNlcR .,v 
:::.:~,~!!~R CITY. PA::;?,J’$ii .,,i&” “: :,‘:SAMPLE ID: KENTUCKY #ll ,RUN -4901:13001 

&~T~I.NG ,CO. : PR'O'~1,~~;:ROn0101" TASK 2. 2 
SAMPLER #41001 ,,,‘,?: : : 

;*NE:, ,; ~, ,‘, $j. ,~,:;:$@;._. ,&I y ,~ 
AMP~LED BY:’ CUST0MER ‘PROVIDED 

DATE SANPLED: !,‘Z’> 

ROSS WEIGHT: 635:30.:‘KG -1::~ 
,’ 

:j ,\~ 
DATE RECEIVED: 030391 2 

THER ID: TEST DESCRIPTION RAW C~AL\LIBERATION SAMPLE NAME RAW COAL SPL;T CRUS 
,$ll; ;Oo3/4- X 0 LABORATORY SPLIT OF~AS-RECEIVED SAMPLE CRUSHED TO 3/4, X 0 2 

% WT. % MOIST. % ASH %SULFUR BTU % VOL. % FIX. CAR. 

AW 
100.00 2. 36 59.85 5 :: ZE: 0. 00 61.29 0. 00 is: :: 

13056 (NAF) 

AVITY % WT 
X2fZ 1x8: 

BTU FIXED 

.g . 0”: 1. 88 

. 2: 
:; 

5 z:: 
3. 31 ::z: 

E5% 13951 ““‘~‘%’ :: :: C$RIi;N :: 2 
13591 

8. 69 :: iii :: :: 

: i% 43 

T. z: 
14. 91 

::5: :%s 
0. 00 

9. 69 2 zz :.z 10286 

z: 2 3: 47 ‘f% 

2 :: :: :: 

.45 SINK 87.93 0. 00 :: :: 

PAGE 1 OF 2 
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Gc.Jld h.‘#y Jo ualmonl AvenUe. IMrwozd New “mm ,NOd PIU,b9~,9M immMd.3 OMlon Gallih” Rood. P.0 Box 2u Cms3”. PsnnrviKInla tM30 8,4!88W4(a wm”uLabof.atc4..o,WntvIr#“~~M~ Raule sofaad. P,O EQ”PB. Gc.mn~,Wer,“rgk,b%,20 xdiW3~7613 w.1 e,+e#hg c.Mslon 30 tlnrront Auer’us. Thorwccd New “c,k 105v4 914116p~7rn n. LouI, lnnpr DM 3?591 pooe SsTdre DINB. 5,~ lc.A t.%ram b31M 3,91652x2414 Wmghb.a Md c3m.d SmMo”. hlc. PRO 6s. 2JIA BroMm. w,m u2w 8’3ffW : S-24-91 
MASTER WARNER NO. 106688 

C. Q., INC. 
1 QUALITY CENTER BOX 280 
HOMER CITY. PA 15748 SAMPLE ID: KENTUCKY #ll RUN #90113001 

SAMPLER #41001 
JPERATING CO. : PROJECT 90DOlOl TASK 2. 2 
IINE: DATE SAMPLED: 
SAMPLED BY: CUSTOMER PROVIDED 
:ROSS WEIGHT: 635.30 KG DATE RECEIVED: 050391 

3THER ID: TEST DESCRIPTION RAW COAL\LIBERATION SAMPLE NAME RAW COAL SPLf,T,C;UE$ 
kii; ;Oo3/4” X 0 LABORATORY SPLIT OF AS-RECEIVED SAMPLE CRUSHED TO 3/4 

CUMULATIVE RESULTS FOR RAW 

CUMULATIVE DOHN 

?AVITY 
1. 25 
1. 30 

:::: 

::::: 

:. % 
5: 4s SINK 

?AVITY 
I. 25 

t::: 
1. 40 

t:86: 

:. 
2: 

:g 
45 SINK 

% WT 
.02 

:9’ 

10: zz 
17.82 
23. 51 
61. 44 

100.00 

%S 
1. 80 

:::i 
1.93 

::2 
1.66 
1. 74 
2. 41 

CUMULATIVE UP 

274: 

5::: 
2. 41 
2.41 

5 ‘57 

5: :; 

BTU 
13951 
13796 

EW 
13134 
12730 

‘%Z 
5054 

BTU 
5054 

ZE 

%E 
4108 

z”7z 
977 

““‘~‘&’ 
:: i% 
0. 00 
:: :: 
:: f% 
0. 00 

FIXED CARBON 
0. 00 

:: :: 

:: :: 

:: :: 

:: %I 

ANALYTICAL RESULT8 ARE STATED ON A DRY BASIS 

“““tYE5’ 
:: 0”: 
:: :: 
0. 00 
:: :: 
0. 00 

FIXED C;R;;N 

0. 00 

:: Eii 
0. 00 

:: :: 
0. 00 
0. 00 



,, 
.,~ 

p&d~%~p~ER “1g4gyo ‘,Z ~a’~ 
,OATE: ‘,- 05 28/91 

,'F$,$ j :t+STER l'L4NE f; ,,,j,, 
; 

VC., OQs415 :~~ 

SAMPLE ID: KENTUCKY #ll RUN'#90113001 141001: 

OPERATING CO: RAW COAL/LIBERATION 
SAMPLED BY: CUSTCMER PROVIDED GROSS WEIGHT: 
DATE SAMPLED: DATE RECEIVED: 
OTHER ID: RAW COAI. SPLIT CRUSHED TO 3/4" X 0 LAHORATORY SPLIT OF AS-RECEIVED 

SAMPLE CRUSHED TO 3/4" X 0 -28M MATERIAL WfiT SCREENED 
FEED FOR SIZE +3/4" X 0 

GRAVITY WT% % ASH % SULFLIR 
1.25 7.17 3.01 2.26 
1.30 28.00 5.31 2.68 
1.35 
1.40 W 

9.99 3.20 
13.90 3.50 

1.60 7.88 23.54 3.72 
1.80 2.66 35.12 4.26 
2.00 1.25 43.57 5.46 
2.45 4.59 69.31 4.80 
2.45 SINI: 28.53 88.05 6.37 

CUMULATIVE DOWN 
GRAVITY WT% ASH SULFLB? BTU 
1.25 7.11 3.01 2.26 
1.30 35.77 4.81 2.59 
1.35 50.86 6.35 2.77 
1.40 6.93 2.83 
1.60 fx7" 
1.80 65:63 

9.01 2.94 
10.06 2.99 

2.00 
2.45 

67E 10.69 3.04 
14.46 3.15 

2.45 SINK loo:00 35.45 4.07 

CLMLILATIVE UP 
GRAVITY WT% ASH SULFUR 
1.25 35.45 4.07 
1.30 %% 38.18 4.22 
1.35 64:23 4.89 
1.40 49.14 %% 5.41 
1.60 70:44 5.59 
1.80 c:i 2.00 34:37 EG. 
2.~45 33.12 85.45 
2.'45 SINK 28.53 88.05 

BTU 
14007 
13672 
12974 
12322 

%% 
7506 

35797zJ 

14007 
13745 
13516 
13424 
13108 
12938 
12836 
%9274? 

BTU 
8971 
8547 
6313 
4267 
3508 
1937 
1397 
1166 
775 

.ANALYTICAL RESULTS ARE&@I!ED ON A DRY;:@ASIS ; ::\&:; ,,~. ,. ,,,+, ,, 



DATE : 5-22-91 UnCTCD I.I*~LIc~ Lwl .mcc,-, nn.2 I LE. nnn,rrn ,..A_ IYdJO-_1 

C. Q., INC. 
1 QUALITY CENTER BOX 280 
HOtER CITVt PA 137’48 SAMPLE IO: KENTUCKY ,#J 1 ~RUN G90113001~‘~ 

SAMPLER 243001 ,; 
:&=;$A”“” CO. : PROJECT 90D0101, TASK 2. 2 

DATE SAMPLED: 
BAMPLED BY: CUSTOMER PROVIDED 
GROSS WEIGHT: 295. 40 KG DATE RECEIVED: 4/ 24f 9’1. 

JTHER ID: DESCRIPTION RAW COAL/LIBERATION SAMPLE NAME RAW COAL SPLIT CRUSHED T 
0 3/8” X 0 SAMPLE DESCRPITION LAB SPLIT OF AS RECEIVED SAMPLE CRUSHED TO 3/8 
I‘ x 0 

CERTIFICATE OF ANALYSIS ~~______--_~~~~~~~_~_____~_-_-----~_-__---_________-__---_~---_-_-_--________ 
LBS SO2 MAF 

BCREEN SIZE UT% MOlSTURE ASH SULFUR BTU PER MBTU BTU 

b3/8” SQ 2. 90 4.29 54.26 3. 86 .5:5$ 12.69 13282 
3/8” SO X 2SM 86.41 3. 40 34. 60 3. 83 e. 37 13977 
38M x loom :: :: 3.36 25.88 i: 22 ‘Ei 7.33 14160 

!;gCX.$ ]: ZOOM 3. 63 3.27 3.90 33.36 63. 57 2. 33 4621 10.08 9.96 13728 12682 

CUMULATIVE RETAINED - DCWN 
LBS SO2 

SCREEN SIZE WTY. ASH SULFUR BTU PER MBTU 

b3/8” SQ 2. 90 54.26 6076 12. 69 
b3/8” SQ X 2SM 89.31 :: % 

:xc 
SG X 1OOM %: 22 :: ii 

” SO x 2OOM E: i3 34.65 
ii: :: SE 

k3/8” SQ X 0 100.00 35.70 3. 78 EE :: 4”: 

CUMULATIVE RETAINED - UP 
LBS SO2 

SCREEN SIZE WT’/. ASH SULFUR BTU PER HBTU 

i.318” SQ X 0 
3/8” SG x 0 %: 7: si: :: :: ;: ::‘;I: :: c!E 
?8M x 0 

LOOK X 0 

‘2 2: z: b% 3. 8. 16 

2. 

41 E2 

89 ‘0014 x 0 3. 63 63. 57 2. 33 4621 ::: :: 

aNALYTICAL RESULTS ARE STATED ON A DRY BASIS 

‘AGE 1 APPROVED BY 

APPROVED B 

/ 



-f-m mti-~Avenue.lMwad.New”aa m5vd PU,,.5wpm 
VI- la-*. - Glum” -. PRO. &3x 244. c,-. fanm** ,- *(4,@&,4m 
Wwr*--rQl~o(WM~fw-c+vbb7 -50to~.P~o.80:pBGarmauo.wta,“~~2*,10 JoI,w3.,6(3 
k*(wh-nwo- Y)cm-f.4.wwe.TMnwcca.New”on ,asPd 9141,W~Ipm 
St. - aua DMla I1594 Rxm SaNka @4.-a. St bil. MIsaJrl&33(46 
-kmw and -a s.r.Ma% 1°C POT Bn231dBiOMm. FM& 34x$ 

3,4 43 
813 i&%i : S-28-91 

MASTER WARNER NO. 105569 
c. Q. * INC. 

FEED,FOR SIZE +3/8”SQ X 28M 

F%TY y. WT 

E: -E 
X3!+sgY 

BTU 
:::: 5. 60 13821 

1. 40 17.51 l3. 85 2. 
74 14.'09 

ETM 
::::: 8. 52 

ii: 
23.56 

i.7 
12046 

5: :: 7: 2; E: E :: 4. 61 .E lgoE 
2. 45 4. 01 SINK 

28.23 
73.73 
88.95 z: ?Z 

x! 
856 

.:c, ‘f~ “0’0”~.m~’ 

Z: :: 
0. 00 

:: E 
0. 00 

:: .%?I 

FIXED.‘C;p;iN 

:: 0”: 
0. 00 

2 0”: 
0. 00 

:: 0”: 

CUMULATIVE RESULTS FOR SIZE +3/8”50 X 28t.l 

CUMULATIVE DOWN 

;f;;TY % UT 
10.92 x3Ps57 

XS BTU FIXED 

t::: 

t::: 

z: 8”: 54. 36 

z: z: 
z: 2;: 

13821 VOL$‘;kE C$p&N 

6.39 
63.08 

5: B’z ::z 

-8. 67 2. 96 

13361 
2 Lo 

g...g 0: ,QO 

: 0”: 
0: 00 

i. ET% 

i 

"-. 
I: 

g 2:: 
:z 'E kc :: :z O.AOO 

:: :: 
45 0. 00 

E. 43 
71.77 

SINK 100.00 14:54 3. 35.55 15 3. 
:%% 

76 8909 :: 2% :: % 

CUMULATIVE UP 

%” X UT 

:: :: 
100.00 

.y ASH T y. s 

81.08 ,,' 
:;,35.,55 3.76 

BTU 

'35. 69 
.43:;02 

.,~~,Q~~."79 ': 4.06 : m 
~'48. 19 ‘+:67,*.:39 ,4. 35 Go" 
;49.44. 
;$ ;z 

@@+-a 1 
4.80 ,t 

: I i 4.i:ea 
%EF 

.;p.47 ; ,:'."" 5.;13 

.%I 5% 

., ies., 34 
,., 87;Q6 ,' ,' 

,:>, 5.20 ', 
m 

~,5.,23 ,. 
.:*1:g" cy, ', .;;, ",, 9. ,32 

:z 
856 

,J ,,T,:.'g$$ :::(-,:<:.;-;. ':1 $ 

VOLATkE 
,a: QO *** 

FIXED CARBON 

,, .o.~Qo<;&. 
~.o:::Lw~:~ 

~;, ?3> j tJ;,;Qo iq:; 
,‘g, *:v 

:\ : ::, 
,* ‘o,yJ(@-: 

o.:,p(p$: 
:, p& _ 

5 
,o.‘:oo i 
‘,I.<:,~:; ..~ ,, 

,;j” 
,:.,, I ~~. Et 2: 

,o: 00 
,,;~ T<,:;‘ ,o. 00 
z>:y! :, 
.*,:~: 

a: cJ3 

a.! 
“0. 00 :~,: ,. 

ANALYTICj~L~.:RSSWLT~~!~~.~~:,~sTA~~D ;ON A: DRY g+& !;:~~~~~i$ :;$ +g, 3 :, ,. 
,: , &),&$J ::::i y : ,i ., .~,.,~ .h,&;. :,I ,; i:, “‘. \,iy,‘~s;i; ~‘,~z&;;,2~,,~” ,.,, ;, .“C: :’ ” ~-*: 

>,%&p*>&&*~ .,,. ~,,$q:: fl ‘ L 



eouu E”qy Jo c.3-,.A-. lk.a-. Mv “or* xE44 PwlmKm 
P.O. 8a 244. o- .%Jmwmnb ,.55w *,4,Bdb,@m 
~*50~.P.O.BaPB.Gamona.W~“*gma*bl 3cd160~76LY 

hy InphnMn# hwon 20 aoim *nue. Ttmnxmd. New “a* ,cm4 PlWW.xm 
*b&a, &lwgyc.t.am ttm PogeSemceLMve. sl Lou!% Miruuibl446 3wa324444 
~.t+,n~ and CO,,,,N w-err hc. P 0~ I,Z 23~4 emre.~. w.da z&w adI#GTS : 5-28-91 

MASTER WARNER NO. 105569 

C. 0.~ INC. 

FEED~FOR SIZE 2SM X,ltlO,OM 

Y%” 

:::: 
::i!o” 

1.80 
2: :: 

2.43 ,SINK 

y4; “. x “xi’: 

2: 26 :Ei: z 
14.53 2: :: 14. 72 

T: E 
2. 1. 35 57 E I% 

23.28 EG: 7: 

x s ~, 
ii*89 

BlLi ,i,;. ;.j: ‘; :, ;:,,,$~;~E 
14162~’ “~’ 

FIXED C;p;;N 

5 z 
2: 60 

;;a;; :,:; ” ii: z!: :: % 
x3%::, 0. 0.00 00 0. 0. 00 00 

34: :z 10193 
E: :: ~6~36 ~9.15 8294 4234 f ~.,, :’ :: 0. :: 00 

7,:33 622 :,;& 0. ,oo :: :g 

CUMULATIVE RESULTS FOR SIZE 2SM,X 1OOM 

CUMULATIVE DOWN 

YG” 2. z:, % ASH %.S BTU 

::3 i33: g;: 5. z 
1;.89 14162 ““‘tY23’ F*xm C$REN 
g:,;;; :%z :. t% 0: 00 

:.z 61. 22 E 0”: 

1180 ” 
yo” z: t: $I. “9: 

3.63 2: ‘62 

13847~ 13595:‘;: ,,:$’ g g 

1351 5 ,,,+75!; ..* : 0.00 ii,“: 

2. 00 6. ,32 2.43 ;z::;; 
2.45 SINK 

‘~2:: :z: 13404 1 ,y:: :, ;~‘ ‘, $$87 
100.00 3..84 

13124:G.; :: :: 4::: 
10213 ,,, 0.00 0. 00 



coLw," 3oua,monlAuenue. 1M-.Nsu"ti m5v4 P‘d,~W-,4J 
Dntol*s DM Gdlh Road. PO. Pa" 234. osrvn lw,m,,a cs.%o 8141886~74rn 

W.afnu~.alU.dn"Jn.=- -M~.PO.&orog~~.WearV"girn2~,1m 506,643,M5 
md ensI- m.wQ" 30 Uairmont wanue. Thc."Wmd. New "a* 4oMd 01411W~mx 
rlaa$EnugfoMua,l ((591Po~eSeMce,SI.~,r.M,-,63,~ 3,4 3 
vd.f#,,cq and cmi.d s.wdS~ kc. to Bar 2374 Bondan. wao 342c-a B,J u%i : S-28-91 

MASTER WARNER NO. 105569 

C. 0.3 INC. 

FEED FOR SIZE 1OOM X,200M 

Y%TY “9.: y; 
“l”?!? 

%S :BTU:,. 
2. 02 

::% 10.50 9. 55 2. 1. a5 73 %% :wzy: 13995 

:::: 9. a3 
2:: z 

a. 3. 58 lo 2. 2. 63 41 :%z 
1.80 3. 67 

5: :: 2. 1. 26 96 3% 70.80 5.25 5.34 ‘FE 3320, 
2. 45 SINK 31.69 85.70 a. 3% 1505 ‘~ 

CUMULATIVE RESULTS FOR SIZE 1OOt-l X 200M 

CUMULATIVE DOWN 

‘z%” % WT 
9. 71 “I% 

BTU 
14058 

:::i 19.26 
%: 3i 

::R 2. 21 ::::: 
1. 40 2. 38 

::g It:: 8l 
2% 

% 

5.~ 

% 13998 
13590 
1346s ‘, 

.Zi: 3. 92 2. 00 ;:, 2. 45 8. 73 :g;g :, 
2.45 SINK 100. 00 33~ 12 

2: :: 
9309 

“1’f;;” 
1: 30 
1. 3s 
1: ‘40 

:::: 
2; ‘00 

,,, 

2. 45 
2.,45 SINK,~ 
:; 

CUMlJLATIVE UP 

VOLATILE 

::i% 
0.00 
0.00 

::i: 

:: :: 
0.00 

““‘F%’ 
E% 0: 00 
Et% 
:: t% 0. 00 

FIXED C$W"oN 

:: % 
0. 00 

:: k% 
0. 00 
0. 00 
0. 00 

FIXED C.$?@N 

0. 00 

:. 
0: 

i% 
00 

2 

z. 

:: 

Ei 

FIXED Cs4WLiN 

iii: z: 
0.00 

:: k% 
0. 00 

:: :: 



- I”.cQv 30 cdmml Avwsa. mwom. NBW “a* Imv4 P14OW~Ipm 
W.sm.. lamal*. DMlon Gdliti Rm. P.0 e.n 2M cl- fa”m*no e&3l lllNBdb~l&x 
wclmwl~*dwniv!,glnmnlv~ r)Me50CortPO.~.PB,Carmorn,W~,V”~irn2~,~ xL11693~76613 

- 30 Odrmont Avenue. ma-. New “a* tam m411w~Ip33 
It M E.w,gv mwa $,W po~ese+camw. n. LWl M(sawib3146 3W43201~4 
W.i.Jhln.a OM Mhd sowb... M. P.0 e.2” 2374 gromQ7. Flake 242w 8151689.5785 

DATE : 5-29-9 1 
MASTER WARNER NO. 105569 

hLITY’ CENTER BOX 280’ 
:R CITY, PA -15748. .:,,,‘~, ‘~,, .,,,,,i,._,,& ,~ 

Q&$&&G ,-O: : : PRO&T 9OD&& ::TA& 
MIrqg:; ,.;:,:,j 
SAMFkED BY: CUSTOMER ‘:PROVitiED 
GR~SS:.%JEIGHT: 299. 40 KG. ,\, 

& ~#&ATORy SpLI’T Ofi 
SfitlPLE CRUSHED TO 3/S-IN X O’RAW COALfLIBERATION 

FEED FOR SIZE 200!, X,-O 

%S 

l-2; 
1: 74 

:::2 

:: z 
1. 82 
3. 88 

CUNULATIVE RESULTS FOR SIZE 200M X 0 

CUMULATIVE DOWN 

Y%” 
:::: 
1. 40 

::i% 

5 2: 
2.45 SINK 

8 ,,. 

R A&TV 
1.,$?9 :1 / 
1;:so 
l.:zx', _, 
lL:*10::;,,. 
lc?6G ,; 
1 ;;a0 ,;': 
2.09 ‘. 
2. w5 :: : 
2;@g ..;SINK 

:,c.,> i::c~, 

X UT 

‘GC :: 
99: 94 

E: s’: 
91.98 

%: :;: 
36. 59 

,’ ’ :‘CUl’lULATItiE UP 

,-BTU : ': 
4914,.“- 

~,‘4912 :; .,, 
49092,,:’ 
4S94’$~ a. 
,487s: 
gg, 

‘2874 ,.,: 
“:qs~ :: 

FIXED “$pN&N 

0; 00 
.o: 00 

" ::El 
,o. 00 

:'; :I gg 
,, : :, ,;; &o. 00 

:‘_ 
; ~, .i, -.!+;7 .;;,~, 

&,>~,,&,::. r >ic,‘, 
.I’ ii’ :-& : 

‘, ANALYTICAL RESUCTS ~+RE. ,STATED ON ,&DR$?&SASIS ;ia..‘~ ‘.‘f; :&i” &I ,j 

a!!!F 

I 

““‘F2T’ 
“0: :: 
00: E% 0. 00 
2 :: 0. 00 

FIXED C$p!3:” 

:: E 
0. 00 
0. 00 

:: :: 

2 t!: 

FIXED CI%~;;” 

:: 2 
0. 00 

::“o: 
0. 00 

:: % 



eau h.lq# 33 CMnmt Avehls. Thanxad. Neu "a* lcw4 wa,,wm w-Lewd*. - Gdlihi" Rood. PRO Ba 2(4. CreUOR PBnn(yl4"b ‘t&x Bt*,ea&,4m W-l.abraihdW.*"lIglnl.a Dhlda poutesoknl. P.0 USXPB. Gmr.ma.w~"ir~a2a,?o2~7~ 3od,W3~7b,J nnl "cl- DMk.7 30 ckmmnl A"erw3 rhanwc.a¶ New "a* 10594 PII,w~,poo 0. Lci& f.ni#Jy wa 1,591 Pcge sewka Dwe. SI. UUI. h4inolri au5 3‘41432c44~ W.!qh,n.J a&a M,d selrlcn. !nC. PRO eox 2374 mndon. cwldo um L113I68Pdl&c 
DATE : S-29-9 1 

MASTER WARNER NO. 105569 

L U.1, 
‘1,: QUALITY’ CENTER BOX 280 ,:.:.,:i.: ,‘I.., 

~’ ::‘:$dOMER CITY. I’+‘: 19748 ‘, ..;S*MpLE ;;,$&.::;KENTUCKY NO.:)‘.i~l’ RUN NU. 
:a i .i: :. ,‘, 

OPERkTI,NG CO. : pR,OJECT~ .~GDO~Gl~~:~TASK ‘@+,;: 
‘( ‘,:~~~~i,,:a:l;;sAMPLER NO,;:31001, : :, 

901 130 
T’ i, .+: <*j ,, ,“>~~~#~.~ .: 

NINE:~?:., 
c. .,, :<i,, _, ,. 

: DA,Tp$S.AMp~LED; 
,~~~:;; ;‘!;A. *t : 

~_ ,,.:,/ :~ 
SAMPLED ‘BY: CUSTOMER PROVIDED ,’ ;,,,, 

.>, >Y :, 
:6f~ ,y.& j ;:&S~ : 

GROSS-iWEIGHT: 293.,40 .KG. ‘,,~ ,, I DAFO:RECtZIVED: 4/24/h 
.,;j~,::$ >:, I 

OTdER,ID: RAW COAL,SPLIT CRUSHED TO 3iS-IN X:,:0 L%RATORY SPLIT OF AS RECEIVED 
‘SAMPLE CRUSHED TO 3/8-IN X 0 RAW COALfLIBERATION 

FEED FOR COMPOSITE +3/0” SQ X 0 ,.., 
YZ” 

% UT 17.42 %3% 

$7;; 

BTU FIXED 13831 ““‘F&’ C$U3I3” 

:::i :6”: ‘Jr: a. 5. 24 58 ::::: 0. 00 $: :: 

22:: 3. 44 
:: 72 

21.96 11.86 3 3. % 66 :i%:B’ 2 0. :: 00 :: :: 
1. 80 

2% 5. 1. 26 78 23: :7 2 z ,%:z :: 0. 0”: 00 2 0. go” 00 
2. 45 SINK 28.28 G: ;: z: EG “:2: 0. 00 0. 00 

CU;IULATIVE RESULTS FOR COMPOSITE +3/S” SG X 0 

CUMULATIVE DOWN 

RAVITY % WT xs BTU FIXED 1.25 17.42 
i(3f:t 

5: 2: 13831 ““‘%5’ C;RE%&N 

:::: 2% EE “J:E ::22 2 :: 0. 0. 00 00 

1.40 32. so 6. 12 2 z 13400 
::;g 2:: 6”: :: ;: 5. ;z :2x 

is: i% :: :: 

5: % 66.46 71.72 10.71 15.13 $ g 12670 2 :: 2 0.00 :: 
2. 45 SINK 100.00 35.94 3. 73 1&m Qo: :: 0. 00 

CUMULATIVE UP 

;A;:“’ 

1.’ 30, 
1.,3s 
1.‘40’ 1 .,&Q ~,‘, 
Ii:&,, .‘, 
a233g -1 

2: 43’ SINK 

%,S: 
c3: g;” 

4. 28 

:: % 

2: E: 
g ‘g 

~.BT,j ; : ,: 
,.~~~~ !: 

.Wf ‘~ 

;:‘3’8 1 ,;:I 338 ;I 
” ‘I266 ” :~~’ 862 

““‘r&’ 
:: ii% 0. 00 
“0: t% 
2 ,:: 0. 00 

FIXED C$U3;” 

:: :: 

:: f% 

:: :: 

:: E 

a,.: &,.& ,, 
,_+ ,. ANALYTICAl,~ RESULTS ,.ARE ST&D ON;;$&Y&BASIS ,:, 
:2>. ,‘:’ ,c .,+: w 

i,,, 
;,2.;:‘. 

,~ ,~,,, “,; ,:~*e. 
$& ,:@ 

,.,, ‘w+*+~ ., ~&$,.;~~&~;. 
/I n I A, 
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Wmlnr-~dwml”,~b - we5ae.w. P.O.Baw.Ganw”b.WmlV”oi”b 26720 mmwbtJ 
‘tifnglMw!“gc.wakil .?oUarmanlAwe. ma-. t4e”“c.k ,ww Pw1w.m 
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MASTER WARNER NO. 105563 

KG., Irdc. 
1 LL 

-:I’ HCl:fEi+ CITY3 PA 15748 f, 
,i : ‘, .‘:I: ~<;q’.;, : ‘~ , 

,,’ _,’ .,{ i‘;,:;, ,1/;; ;. 
RUN ~&9O$i:3DG~; :z,’ 

IREfiATING CO. : PROdECT 9ODQlOl ,T 
4 1 00 1 ;y+ ?,$$g& 

SAMeLED’ BY: 
:j:; I 2;’ VP* 

CUSTOMER PROVIDED ; .y i ~;q?&p: 
IIN?! : ,J,j ,;I, 

” :f,. . . ;.: ;Ih*: 
z+ 

:OCkTION: ;‘zttT 
:;; 

,:a,’ Lo 
IATt SAMPLED: DATE RECEIVED: 4/24/41 

JEATHER : 
:RQ,=S WEIGHT: 295. 40 KG 

3THkE ID: DESCRIPTION RAW COAL/LIBERATICN~SAMPLE NAME RAW COAL SPLIT CRU 
SHED TO 3/8” X 0 SAMPLE DESCRPITION LABSPLIT OF,AS RECEIVED SAMPLE CR 
USHED TO 3/8” X 0 

CERTIFICkTE OF AWALYSIS 
--- As.-mmTwD SIS 

MOISTURE 
VC:LATILE MATTER 

D2961 D”if;; D3173 

FIXED CARBON D3172 
ASki D3174 

10.23% 
$f: g; 
31.78% 

xxx 
29.10% 
3s. 48% 
35. 42% 

BTU/LB 
t1+F BTU/LB 

f&Q%& METHOD 3. 3 3.‘~ 39% 
443 yg 

3.7az 

FE%: 
4;: $;$ 

1. 00; 
D3176 5: % 6. 36% 

D2015 

LBE OF SO2 PER MILLION BTU 

t+.RDGROVE GRINDABILIT;+;tDEX 

‘QRHS OF SULFUR D2452 

‘PYiITIC SULFUR 
SULFATE SULFUR 
CR.CA!<IC SULFUR 

,,,‘,’ 

:“.C,Hi. OR INE D420a 

,,E~dILI3RIUM MOISTURE Dl412 
PAGE 1 OF 2 

8094 9022 
13970 

8. 37 

.52 

1.993 

1: ::i 

08% 

;; : ~:,y -‘:f ;w;$* 
:, i:. :~ .,;,.;;$*‘: 

BLACK’ SEAL:“ANAl@SIS 
: ,: u 
~ !& &V., “, :f:i,;>;,$;. $&%& 

ir _,,_ ,:t 8‘ ~. ,&=;,, &&.,;;<; 



“, 
GATE: s- 1-91 

^ ,.. 
x GC, 
:p ,.> >AS RECEIVED DRY BASIS ,. 
,~ 

,/;. ASH FUSION TEMPERATURE(S) 
DlS57 - ELECTRIC METHOD REDUCING ATMOSPHERE 

INITIAL DEFORKATION TEMPERATURE 
SOFTENING TEMPERATUHE 
HEMISPHERICAL TEMPERATURE 
FLUID TEtlPERATURE 

DlS57 

INITIAL DEFORMATION TEMPERATURE 
SOFTENING TEMPERATURE 
HEMISPHERICAL TEtlPERATURE 
FLUID TENPERATURE 

2::; 
5320 
2420 

OXIDIZING ATMOSPHERE 

ASH MINERAL COMPOSITION 
D2795 D3602 

SILICON DIOXIDE 
ACWIMIUM OXIDE 
FtRRIC OXIDE 
TITANIUM DIOXIDE 
PHOSPHORUS PENTOXIDE 
CA: CIUM OXIDE 
fZAGNESIUM OXIDE 
SCIDIUW OXIDE 
POTASSIUM OXIDE 
S’JLFUR TR IOXIDE 
PERCENT SOLIDS 

LITHIUM OXIDE 48.4 ppm 

.BAIiGABESE DIOXIDE 0.03 x 

53. 54 

%: it 
1::: 5. 95 

‘.% 
2 “32 

89. 72% 

pi AFPR’OVED BY 

PAGE 2 OF 2 
/ 

BLACK SEAL ANALYSIS 



II 
DATE : 5-31-91 

MASTER WARNER NO. 109244 

C. Q.,, INC. 
1 QUALITY:cENTER BOX 280 

1; ,,.,..: 

,,HOMER .CITY.+pA 15748 SAMPLE ID: KENTUCKY #llbRUN #90113001:.~. 

~‘;E;ATING~‘CO. : ,-:PRoJE~T 90D0101 .TAsK 2. 2 
~~ SAMPLER #41001 

DATE SAMPLED: 

iej&+ 

;AI;PLED:,,BY: CUSTOMER PROVIDED 

;c;‘+ ,“~ 
,+-,.y,: 

:ROSS ~WEIGHT:,,‘+037. 5 GRAMS DATE RECEIVED: 052~291 ~,: ,,,,: 
/ :;, 

)THER’ID: RAW,COAL / LIBERATION SAMPLE NAME RAW COAL SPLIT CRUSHED TO 28Mx 0 
SAMPLE DESCRIPTION LABORATORY SPLIT OF AS RECEIVED SAMPLE CRUSHED TO 28M X 0 

CERTIFICATE OF ANALYSIS 
.____________-__-__-____________________--------------------------------------- 

LBS 502. MAF 
iCREEN SIZE WT% MOISTURE ASH SULFUR BTU PER MBTU BTU 

CUMULATIVE RETAINED - DOWN 

SCREEN SIZE WT% 

.28M 4. 00 

.28M X 1OOM 57. 55 
:gzJ; "x g00t.l 100.00 69. 48 

CUMULATIVE RETAINED - UP 

SCREEN SIZE WT% 

\NALYTICAL RESULTS ARE STATED ON A DRY BASIS 

‘&GE 1 

.., ,,, 

,, ,,T, 

: ,i.,;: :::.. ,( ^ 

59.03 

5:: :s 
59.31 

ASH 

59.03 
24. 43 

$2 E 

ASH 

34.91 
33.91 

%: 4:: 

‘i: :: 5039 

::x 

40.21 7. 50 13978 12299 

4. 16 7. 93 13622 
2. 85 5314 10.72 13061 

LBS SO2 
SULFUR BTU PER MBTU 

10. 14 5039 40.21 
:: 22 ::%7 8. 59 

3. 97 8924 2: ii: 

LBS so2 
SULFUR BTU PER MBTU 

:: ;: :::2 i:Z 
2 ES 6766 5314 10.72 9. 51 
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Wmmr-,**dWn”iq,“l.a- I)outeSU~o.lP.O.Bar98.~~“~,~~“,,~~~*,~ 3cdlbv3.7643 
SC4 tqlnnhg ohklon 20 mirrd *venue. timood. Nax “cd IDw4 0~4,7w-,poo 
n. Loul. Elmg” Dlrwa 4,591 R1ge Me cmre. $1. LcdI. Misan 63,46 3w.4320614 
Wd+l”g an* cam.04 seMC*s. kc. P 0. Bar 2374 Biondon. ~lcnda 34m au- : 5-31-91 

MASTER WARNER NO. 109249 

HOMER CITY. PA 15748 SAMPLE ID: KENTUCKY #I,1 RUN #901’13001 
SAMPLER #41001- 

OPERATING CO. : PROJECT 90DOlOl TASK 2.2 
PIINE: “_, 
SAMPLED BY: CUSTOMER PRdVIDED 

DATE SAt4PLED: ,.“: : .,’ .’ 
i, .‘. 

GROSS’ WEIGHT: 13037. 5 GRAMS DATE RECEIVED: j52291 

OTHER ID: ,RAW COAL /.LSBERATION SAMPLE NAME RAW COAL SPLDTCRUSHED TO 20t4 X 0 
SAMPLE DESCRIPTION’LAQORATORY SPLIT OF AS RECEIVED SAMPLE CRUSHED TO 28M X 0 

FEED FOR SIZE +28M X IOOM 

RAVITY % WT % ASH BTU 

::5: 17.96 4. 10 2. 1. 02 40 2. 179: 38 : :% 

1. 35 3. 84 2.69 1. 40 73’: is: 6. 89 3. 04 :zz 

1. 60 z: % 14.97 I. 80 29.34 z: s: %Z 
2. 00 ::El 2: z;: 6. 74 7349 

2. 45 6. 75 2. 45 SINK 21.57 65. 84 9. 56 “zz 

CUMULATIVE RESULTS FOR SIZE +2SM X 1OOtl 

CUMULATIVE DOWN 

RAVITY 
I. 23 
1. 30 
I. 35 

:: 2: 
1.80 

5: 2 
2. 45 SINK 

% WT 
4. 10 

z:: 72 

z: .z 

52: 2:: 
78. 43 

100.00 

l”9”o 
2. 29 
2. 32 
2. 62 
2. 76 
2. 81 
2. 87 

2: zi 

CUMULATIVE UP 

Y%” % WT 
zi4fSi 

i % s BTU .“: 

1.30 %: :: 25. 71 2: z :Ei; 
:% ” 77.94 31.08 9446 

1:60: 4s: .a$ 227: :r: 

4.97 6. 33 

1.80 26.:74 77.99 .i: i% 
ZE 

2. 00 24. ,51 

2. 45 5:: z”7 

ii:: i: z: 5: ::i: 

2. 45 SINK 85.84 9. 56, ‘G 

“““F&” 
:: ii:: 
0. 00 
:: :: 
:: :: 
0. 00 

““‘cf 
:: i% 
8% 
oY.00 
:::: 
0. 00 

““‘~‘FI~” 

::tZ 
~O.‘OO:, 
: 0: 0o.c 
;,a200 ;i.# 
~~ptw$o~:, 

,g;g:: 

ANALYTICAL RESULTS ARE STATED ON A DRY ~~,ASI$::~:,:~ :~.,:‘:j, 

FIXED C$f33l3” 

:: :: 
0. 00 

:: E:: 

:: :: 
0. 00 

FIXED C$U9LlN 

:: :: 

:: ::: 

:: :: 

:: :I: 

FIXED CJiWI3” 

iit :: 

:: %i 

Z:: 

:: ::: 
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5-31-91 
30 c?.x,mt .4uewe. ma-. Nev “a* 10594 PYOW~7pM 

n. Lou, -” Dbidon I159, Rigs lence Dwe Sf. Lolk. Mir(oAli t.3l.w 3141432041~ 
w.@hhhg om c4d.d Lmc”. Imc. PRO. ear 2314 Bromon. Fkxea 3429” S~3~~ : 

MASTER WARNER NO. 109249 

C. 0. , INC. 
I ULkikllr b- 
HOMER CITY. PA 15748 = SAMPLE ID: KENTUCKY #ll RUN #9Oji3GOl, 

SAMPLER #41001 
OPERATING CO.: PROJECT 90DOlOl TASK 2.2 

i’ 

“1t.E: i ‘,‘,,, 
SAMPLED BY: CUSTOMER PROVIDED 
GRGSS WEIGHT: 13037. 5 GRAMS 

‘, 
DATE SAMPL@l: ~-z,,+:.,. 
DATE RECEIVED: 052291 ‘-i : ,fii’ : 

OTHER ;D: RAW COAL / LIBERATION SAMPLE NAME RAW COAL,,SPLIT CRUSHED TO”2iiM;X 0 
i SAMPLE DESCRIPTION LABORATORY SPLIT OF AS RECEIVED-SAMPLE CRUSHED.T0:26M X 0 

FEED FOR SIZE IOOM X 200M 

YsTY % WT 
4. 04 “1% 

%S BTU 
1. 89 14014 

1. 30 1. 84 2. 29 
::‘:: 

::: 72 ::z:: 
14.25 2.33 3. 12 2. 2. 46 53 13679 

hi:: 27. 2. 86 08 24. 7. 49 56 2. 93 

2 :; 2. 1. 28 10 E: ‘4: 46: 5. :: 11 

:i%z 

5z: 
2. 45 SINK 20. 72 84.97 9. 45 986 

CUMJLATIVE RESULTS FOR SIZE 1OOt-l X 20DM 

CUMULATIVE DOWN 

RAVITY %S BTU 

1. 25 
2. zi “lfZ! 

1. 89 1. 30 18. 96 1. 67 2. 20 :t%z 

:::; 31.71 2. 1. 95 31 2. 31 : 2% 

:: 2: ;:: 2 
2. 00 53: z: 

‘5: El 2. 5 65 % :iz: 
3. 49 2.70 13389 

2. 45 79.28 7. 36 2. 45 SINK 100.00 23.44 fi: ::, EZZ 

CUMULATIVE UP 

““‘mi’ 
:: 2 
:: i% 
EL:: 0. 00 0. 00 

Y%” % WT 

‘%: :: 
Z3fZ 4y.1: 

BTU 

,1i;40 :‘.z 
::x 

“““F~k’ 
4. 25 

81.44 68.29 ~%: :: 4. 5. 60 01 9833 :: ii% 
1.~60 54.04 if: :: 5. 67 E :: iii: 

1,.:80 

,2:,45 9:: 

5%: 72 ,75. 48 8. 42 

E: 84.97 2.: 

8. 89 EE 2 :: 

SINK 2 %f 9. 9. 02 45 ‘% :: :: 

FIXED C;Rg;N 

0. 00 

:: % 
0. 00 
0. 00 
:: f% 
0. 00 

FIXED “$“;I$” 

:: :: 

:: t% 

:: 2: 

:: E! 

FIXED C&$D?.P.N 

E: % 

2 :: 

:: :: 

:: i:: 

ANALYTICAL RESULTS ARE STATED ON ,A DRY BASIS 
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wnnr hoc+=- O‘vt.s4 “hq,M - RMe 50 EoaL P.O. BCXPB. Gannna. WSlf wpiw 20120 3@d,o93~,~,3 
ME”D!mhv*~n ~Juonrranll\renue.~aa.WUar 10594 PWIW-79M 
n. Lc.A‘ E”.Qw lwda I1591 Poye wre Dlim. $1, Lo% MiYoa bl,M 3W432cdld 
Wdghl”~ an.3 c.mhd IIMI. kG. P,O, Box 2374 BionNn. Flddo mw 8,3~~ : 5-31-91 

MASTER WARNER NO. 109249 

C.G. I INC. 

HOMER CITY. PA 15748 SAMFLE ID: KENTUCKY #1,1: RUN ~~#,~0113001' 

;;ERATING CO. : PROJECT, 9OD0101 TASK, 2. 2’ ,; ‘~ 
SAMPLER #4 l,QO 1 ~: ', y;y i ?$!; 

Y'*.*. ',,i,~, ,I,. 

,BAMPLED BY:” ~CUSTOMER “FROVIDED 
GRDBS WEIGHT: 13037. 5 ~GRAMS 

DATE SAMFLED:’ ;:l;:, 
:’ ,:,,~ 

,~ ;,.+ :;‘, ;#f 
*,:, 

I’~ DATE RECEIVED: 052291 “, 
‘? ,< ., 
;I;!;~ 

,,.’ 
OTHER ID: RAW COAL I LIBERATION SAMPLE NAME ‘:RAW COAL .SPLIT~CRUSHED’~TO 2Bii::X 0 
“-‘SAMPLE DESCRIPTION LABORATORY SPLIT OF ‘AS RECEIVED SAMPLE:CRUSHED TO 2BM X 0 

FEED FOR SIZE 200M X 0 

y!gTY 
::G 
1.40 ::z 
5i: :: 
2. 45 SINK 

1: 68 14 

3. 29 

“2 :z 
4. 58 

10. a0 
52. 95 

"1% 
1.63 
2. 20 
3. 06 
9. 63. 

17.64 

2:: :: 
89.85 

2y.07 
1.85 

2: "0:: 

5 AZ 
2. 18 

2 iE 

CUMULATIVE RESULTS FOR SIZE 200M X 0 

CUMULATIVE DOWN 

YG” %. z3 % ASH BTU 
1. 38 20s 13945 

1.30 1. 57 1.89 
:::i 5. 1:;; 17 2. 13 2 :; EZ 

::::: 31. 25. 68 56 10.05 2 zz 2. 2. 12 12 E?ilS 12865 

5: ,:tG ::: :ij 12.38 
2.45 SINK 100.00 ‘5:: z 

2: :: :%3 
3. 04 5380 

2.~49 SINK 

CUMULATIVE UP. 

i9fSgY ‘7 . s :>‘, 
59. 54 2: g,,:-+ 
59.62 
60.61 

3.~D4.x::’ 
3. 05 ‘,l. ,;~-’ 

62.60 3; p? ,. ,77. 12 y; 

E: i’: 
%4”65 ,’ 
3. 55 

89.85 3. ,B3 ‘1,. 

,. BTU” 
.53BO 
5376: ,, 

,’ .gg4’ ,~; 
%4920’.. : 
2mc 

‘1318 
.‘BO7,:: 

;,.,; 
VOL”oT~“oE 

o:~oo 

+ ,’ 

y 

.Q”‘QQ gg; 

o?;do 
,, ,, &Ltio 
::., o,:Qo’ 

“;; oqo 
-, :” ., 

ANALYTICAL RESULTS ARE BTATED,.:DN -A’ DRY; %4SI~;~,~ 
:,,igiy 

; ; ; ,~., ; ,, ,!,<,;e 

“““0”% 
0. 00 
0.00 
0. 00 
2 :: 
0. 00 
:::i 

““‘F%’ 
0. 00 
0. 00 
$1 g 

:: Es:: 
0. 00 
0. 00 

FIXED C$R;tN 

2 E 

:: i% 

;: i% 

:: % 

FIXED C;";;" 

0. 00 

:: z% 

:: ii% 

ii? :I: 
0. 00 

FIXED C$Ui;N ; 

0.~00 ; 
0.00 

_ ~-0. ,oo 
,j '$l:',og 

,,:; ::%i 
i ,o. 00 
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MASTER WARNER NO. 109249 

FEED FOR COMPOSITE +28M X 0 

Y%” 
::?2 
1. 40 
1. 60 
1. SO 

I$: :; 
2. 45 SINK 

% WT 
2. 86 

12.11 

2: 2 

‘2 29’ 
2. 19 
4. 60 

31.04 

“lf% 
2.31 

i: z 
11.06 
22. 61 

E $2 
87.86 

%S 
1. 90 

5 22 
2. 86 

5 7: 
3. 79 

2 it+ 

cumuL4TIvE RESULTS FOR comPosITE +2am x 0 

CUMULATIVE DOWN 

% ASH 
1. 03 

5: z 
3. 64 
5. 30 
6. 46 
7. 38 

11.46 
35.17 

BTU 
13885 

VOL$t%;iE FIXED C;";@N 
',_ 

:xz 2 ii: :: :: 

:29: :: :: 2 ::: 
10911 i: "0: 0. 00 

9179 
“E ii: :: 

it :: 
0. 00 

FIXED C$p;l3" 

:: :: 
0. 00 

:: E 
0. 00 

:: i?:: 

CUMULATIVE UP 

;“g” % UT 
ZkfS!: 

%S BTU 

'%: :: 
8009 voL~~&E 

FIXED C;p;l3N 

1.30 36: 18 ;.:.g: ;: 

:. :z z: 55.99 z:: K?T .J9:‘96 .:: %I 
887oEt 

0::oo 
o.:oo 

0. 00 

1: 60 $3 :: 0": 

:: % 2: 8”z 82.36 77.,32 ,z: 6. % 02 :;z :: 0. 0”: 00 

2. 43 2.45 SINK z:: 2: fJ3ci~ 2: :$ 1254 874 ii: :: 

ANALYTICAL RESULTS ARE’sTArED .ON A DRY BASIS 



C. Q. 8' INC.:" ,. 
1, GUALITYCENTER BOX 280 
HO?iER i C ITU;~:?:P,A~13748 ;~ ~‘:,,;’ A$, >,y::~ “+AMPLE~ ZD: ,KENTUCKY %I 1 ?RUN #90113001 

;@dlG,; ;,cO::~,:.~~ROJECT .ODOl& TASK 2. 2 
SAMPLER #41001 

;AMFLED”BY: CUST&R PROVIDED 
DATE SAMPLED: 

:ROSS WEIGHT:’ ,144S: 50 DATE RECEIVED: 060391 

ITHER ID: SAMPLE NAME RAW COAL SPLIT CRUSHED TO 1OOM X 0 LAB SPLIT OF THE RECE 
IVED SAMPLE CRUSHED TO 1OOM X 0 (WET SCREEN) 

CERTIFICATE OF ANALYSIS _----__--____--____------------------------------------------------------------ 
LBS SO2 MAF 

SCREEN SIZE WTX MOISTURE ASH SULFUR BTU PER MBTU BTU 

1. 96 4.78 lobs7 12.62 14159 
24. 54 2. 16 y: 5: 2: :z 11617 7.14 14087 
73. 50 1.49 40.81 3. 32 8037 8.25 13578 

CUMULATIVE RETAINED - DOWN 
LBS so2 

SCREEN SIZE WT% ASH SULFUR BTU PER MBTU 

/- 

1 
r 

; 

1 

, 
1 
: 

: 
4 

4 
1 
: 

I 

F 

L 

11oovl 
ilOCV 2oop1 
k100.3 ; 0 

SCREEN SIZE 

24. 74 2: ‘3: ;TM; 12.62 
18.07 7. 51 
34.78 3. 59 8967 8. 00 

+1ocPl x 0 
LOOM x 0 
ZOOM x 0 

CUMULATIVE RETAINED - UP I 
LBS SO2 / 

WTZ ASH SULFUR BTU PER MBTU / 
/ 

34.78 3. 59 8967 

%: 2’: z: 5: %? 9: 8. Go” 25 
ANALYTICAL RESULTS ARE STATED ON A DRY BASIS 

‘AGE 1 APPROVED BY 

APPROVED B 

_. 
DATE : 6- 4-91 

MASTER WARNER No. 110672 
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MASTER WARNER ND. 110676 

C. Q., INC. 7; 
‘HOMER ,KITY, PA 15748 “, SAMPLE ID: KENTUCKV #11 RUN .#901 i,3,@?l: 

OPERAT’iNG ~CO. : PROJECi,~9&0,101 TASK 2. 2 ~.:, ::’ 
,SAMPLER #41001 
:..:‘~,~<. ::: 1 ” ~a:.: jZl 

MIME: $7 :,” ! ” ~. !:.&+‘,:.;, DATE SA,MPLED: :,, 
.,., “;:,‘, 1, 

SAMPLED, BY: CUSTOMER PROV.iDED 
GROSS WEIGHT: 1448. 50 :, ‘,:.:+-::, .DATE- RECEIVED: 060391 

,: ,,t.;,, :,. 
,‘,;;& : i, 
~>;z;“_-: I 

OTHER ID: SAMPLE, NAME ,kAw:COAL SPLIT CRUSHED $70 ‘iOOM X~.‘,O LAB SPLIT OF~.‘A!$RECEI 
VED SAMPLE CRUSHED TO:lOOM X 0 ,,,,,,, 

YY!:” 
1. 30 
1. 35 

:: 2:: 
1. 00 

$1 ii? 
2. 45 SINK 

% WT 
13.36 
18.15 
16.63 
19. 78 

‘5: :: 

1::; 
14. a8 

FEED FOR SIZE 

% ASH 

2: I% 2. 1Y.a: 36 
3. 01 2. 48 
4. 62 

11.20 :: i.5 
23.21 4. 41 

2: z:: 2 E 
‘82. 79 11.70 

CUMULATIVE RESULTS FOR SIZE 

CUMUI 

1;A;;TY 

1: 30 
:’ :g .L 
1: 60 

‘1 .-a0 

2 iii 
2.45 SINK 

% WT 
13.36 
31.51 

2;: ~~ 
80.03 
82. 52 
83.44 
85.12 

100.00 

% WT 
100.00 

86. 64, 

E $2 
32.07 

:;: z 
16. 56 
14.88 

loom x 200M 

BTU 

:%B’ 
13820 

E2.Z 

%(: 

:z: 

1OOM X 200tl 

-ATIVE DOWN 

%S BTU 
1. 88 14169 

5 :: 24% 
E “5: 13869 

.z: 2: :xz 

:: i% :%z 11488 

CUMULATIVE UP 

4?0? 

:.z 
5: 62 
7. 48 

2: :: 

:::;: 

“““F&’ 
0. 00 

:: ::: 
0.00 
0. 00 

z: :: 
0. 00 

““‘“o’E5” 
:: i% 
0. 00 
:: :; 
:: :: 
0. 00 

““‘Ek” 
0.00 
0. 00 
:: ::: 
0. 00 
:. El 
0: 00 

ANALYTICAL RESULTS ARE STATED ON A DRY:BASrS m 

FIXED “~4;;;” 

:: % 
0. 00 

2 z 

:: E 
0. 00 

FIXED CF;;N 

:: :: 

i-4: z% 
0. 00 

:: i:: 
0. 00 

FIXED C$!?EIlN 

0. 00 

:: :z 

:: Ez 

:: :: 
0.00 1 
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w-.rm~~m.~o‘W.$i”,~h~ m”wa aouto50Eoart. P,O. BaP8. Gam,“a.Wml”w-.+c 26120 3ln1t.93~7613 
iuI tn0h.chy Dhwa Jo ud,mont Are”“?3 TMm”cc.5 New “m: low4 ~~dllb9~7pw 
ft. Lda fnm.2” OMdm ,,5PI Page sewt.s owe. $1 kdr. P.mm,i 63‘44 3,4,432Ml4 
W.lghhp OM control Il”icn. IW. PRO, Bar 23J4 eaMon. Hark zdm S,3@AW : 6- 4-91 

MASTER WARNER NO. 110676 

u. v., A.._. 

1 QlJALIIY CENTER 2sO 
,i HOMER CITY. PA 15748 SAMPLE ID: KENTUCKY #ll RUN #90113001 ‘, 

:F;~Eg?TINC +O. : PROJECT 9O$blOl TASK,;2. 2 
SAMPLER #41001 

.,;‘,$ -:):” 

jAMPLED BY: CUSTOMER PROV’IDED ‘::‘~ 
DATE SAMPLED: 

,, ,_ 
:ROSS WEIGHT: 1448.50 ,” DATE RECEIVED: 060391 :, 
;,;;. .,. 
OTHER ID: ~,sAMpLE NAME,‘R.~WTCOAL SPLIT ‘cRusHED’,.TO :~OOM x 0 LAB SPLIT OF AS RECEI 
‘:VED SAMPLE CRUSHED TO 1OOM X 0 

FEED FOR SIZE 200M X 0 

:f;:” % WT X ASH 179: DTU VOLATILE FIXED 

2: 24 

1. 99 

1. 30 5 i’: 2: i% ::z: :: “0: 

“;!?;I%” 

0. 00 

:I,:; 7. 8. 47 23 

1. 60 31. 65 2 2 

1. 94 Es: 0. 0. 00 00 :: % 

2: A.;: 13005 0. 00 7. 07 0. 00 :: z 

2. 53 E: 49’ %s92 8. 03 2 2 :: :: :: % 
SINK 32. 55 z: 2 6. 08 “EZ 0. 00 0. 00 

CUMULATIVE RESULTS FOR SIZE 200M X 0 

CUMULATIVE DOWN 

?AVITY 
1. 23 
1. 30 

:: :: 

:: ,g 
coo 
a. 45 
2.,45 SINK 

% WT 

2: z 
9. 94 

18.17 
49.82 
36. 89 
39.42 
67.43 

100.00 

CUM&JLATIVE UP 

;$‘:TY 
.T~ 

1.,:30 
liQ3 
l;?SO 
pg 
2,?rJO 
2. :45 
3,. -45 SINK 

% WT 

‘E “7: 
97. 53 

E: 2% 
50. la 
43.11 
40.5s 
32. 35 

3y.4: 
3. 48 
3. 51 
3. ‘62 

:: ,E 
3. la 
3. 32 
6. 08 

FIXED “$“;I$” 

ii: % 

:: EG 

i-i: % 
0. 00 
0. 00 

FIXED C$p;iN 

:: “0:: 

it% 

:: ::: 

:: ii 

,ANALYTICAL ‘RESULTS ARE STATED 0N.A DRY BASIS 
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MASTER WARNER NO. 110676 

C.Q., INC. 
1isuATTTv-cEmTRIBux- 
HOMER CITY, PA-15748 SAMPLE ID:’ KENTUCKY #ll .RUN ~~9Oli3001 

OPERATING CO.: PROJECT 90DOlOl TASK 2.2 
SAMPLER #41001 ~; 

MINE: DATE SAMPLED: 
~.: 

SAMPLED BY: CUSTOMER PROVIDED ,, ,, ,, ,,i j ; ,,-;:j 

GROSS ‘WEIGHT: 1448. 30 DATE RECEIVED: 060391’,~, i :i_- 

OTHER ID: SAMPLE NAME RAH COAL SPLIT CRUSHED TO lOOtI X 0 LnS’~8PtIT,,‘O~:-~S RECEI 
VED SAMPLE CRUSHED TO 1OOM X 0 

FEED FOR COMPOSITE 1OOM X 0 

Y%” % WT % ASH %S BTU 
1.01 1.89 14144 

1. 30 2: 2; 1.33 9. 76 5 :z 2 $7 :zE~ 
1. 40 11.12 4. a0 2. 24 13403 
2% “2 9’2 8. 72 5.: ;: 12936 

2. 00 2. 13 2: :z 3. 23 ‘EE 

2. 45 6. 44 2.44 2. 45 SINK 20.13 2: 2:: 6. 82 “%E 

CUMULATIVE RESULTS FOR COMPOSITE 1OOM X 0 

CUMULATIVE DOWN 

Yap” % WT 
“1%‘: 

%S BTU 
3. 53 1. 89 

::;: 19.50 9. 74 1. 80 5: :z :zxi 13797 
1. 40 30. 63 5 :z 13634 

:::: 63. 37.38 30 3. a4 

2. 00 9:: ii; 2 ii: 

z: 2.31 $2 : EZ:: 

2. 34 
2. 43 13.94 5: z: 

:zz: 
2. 43 SINK 100.00 34.40 a958 

CUMULATIVE UP 

% WT 

‘2 :; 
90.26 

“6:. % 
42: 62 

%:. 3: 
28. 13 

“““F&” 
0. 00 
:: :: 
:: % 
0. 00 
:: % 

““‘~‘~~’ 
0. 00 
0. 00 
2 2% 
0. 00 
:: L% 
0. 00 

““‘E%’ 
“0: :: 
:: % 
:: :: 
0. 00 
0.00. 

FIXED C$piE&N 

:: z% 
0. 00 

ii: % 
0. 00 

:: :: 

FIXED C;R;iN 

0. 00 
0. 00 
0. 00 

:: % 

:: k% 
0. 00 

FIXED C$R;;N 

:: %?I 
0. 00 

:: :: 

:: % 
0. 00 

ANALYTICAL RESULTS ARE STATED ON A DRY BASIS 


